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PREFACE 


The  present  volume  summarizes  a  descriptive  study 
of  the  Earth's  main  field  and  its  secular  change.      It  is 
the  result  of  avery  considerable  outlay  of  persistent 
effort,  with  much  attention  to  detail,  on  the  part  of  those 
who  have  tried  to  fit  the  many  published  observations  of 
magnetic  surveys  intoa  consistent  picture. 

Perhaps  students  of  geophysics  will  welcome  most 
the  comprehensive  new  world-charts  descriptive  of  sec- 
ular change.    These  have  been  drawn  complete  in  all 
magnetic  elements  for  the  first  time.   They  are  also,  we 
believe,  the  first  set  of  isoporic  charts  reasonably  con- 
sistent with  all  available  carefully  assessed  measure- 
ments with  each  other  and  with  the  known  character  of 
electromagnetic  fields.    Since  they  are  drawn  at  four 
epochs  a  decade  apart,  the  phenomenon  is  apparent  with 
good  continuity  for  almost  half  a  century.    A  new  and 
rich  store  of  information  is  thus  afforded  respecting 
deep-seated,  rapid,  and  mysterious  physical  processes 
of  the  Earth's  interior  which  to  the  best  of  our  present 
knowledge  are  not  reflected  in  any  other  way. 

The  new  charts  of  secular  change  have  permitted  the 
use  of  the  great  majority  of  survey-measurements  made 
since  the  beginning  of  the  present  century  in  construct- 
ing isomagnetic  charts  in  seven  elements  for  the  epoch 
1945.0.   The  rather  successful  use  of  older  as  well  as 
more  recent  data  has  thereby  increased  by  a  thousand  or 
more  the  number  of  observational  points  that  would  ordi- 
narily determine  the  isomagnetic  lines.   In  this  way,  a 
somewhat  more  detailed  description  of  the  Earth's  main 
field  is  afforded,  bringing  into  a  little  sharper  focus  a 
major  geophysical  phenomenon  of  unknown  cause. 

It  is  not  implied  that  this  new  series  of  charts  repre- 
sents an  accurate  description  of  the  geomagnetic  field. 
There  are  many  regions  in  which  magnetic  measure- 
ments have  never  been  made.   Much  use  was  made  of  un- 
certain interpolations,  particularly  across  polar  and 
ocean  areas. 

We  have  not  troubled  the  reader  with  the  multitudi- 
nous details  incidental  to  a  project  of  this  kind.    To  have 


done  so  would  have  extended  the  present  book  to  many 
volumes.    The  aim  rather  has  been  that  of  providing  a 
condensed  readable  account  highlighting  features  of  im- 
portance and  interest. 

The  writers  wish  particularly  to  record  their  great 
indebtedness  to  Dr.  J.  A.  Fleming,  retired  Director  of 
the  Department  of  Terrestrial  Magnetism,  for  his  inter- 
est, kindly  criticism,  and  assistance  in  carrying  out  the 
investigation  and  project.    It  is  to  be  particularly  noted 
that  it  was  largely  under  his  supervision  and  personal 
planning  that  the  world  surveys  on  land  and  sea  that  fur- 
nished such  a  large  part  of  the  data  required  in  this 
work  were  carried  out.   We  also  wish  to  acknowledge 
our  indebtedness  to  numerous  magnetic  observers  and 
to  our  many  co-v/orkers  in  other  organizations,  notably 
the  United  States  Coast  and  Geodetic  Survey,  the  United 
States  Hydrographic  Office,  and  the  United  States  Navy 
Department.    It  is  also  a  pleasure  to  thank  our  many 
colleagues  who  worked  with  us  and  whom  we  represent 
as  authors  of  this  volume.    Among  these  we  wish  to  re- 
cord our  especial  indebtedness  to  E.  Balsam,  N.  Davids, 
W.  N.  Dove,  H.  D.  Harradon,  D.  T.  Heck,  H.  F.  Johnston, 
R.  Mason,  H.  M.  Myers,  A.  M.  Palmer,  W.  E.  Scott, 
J.  W.  Smith,  M.  B.  Smith  (administrative  matters),  J.  H. 
Taylor,  and  O.  W.  Torreson  (publication).   J.  W.  Blythe 
of  the  United  States  Hydrographic  Office  also  rendered 
us  valuable  assistance  in  providing  suitable  base  maps 
and  in  other  ways. 

Finally,  grateful  acknowledgment  is  made  to  the 
Naval  Ordnance  Laboratory,  United  States  Navy  Depart- 
ment, for  the  financial  assistance  which  made  this  work 
and  the  present  report  possible,  and  to  its  able  technical 
representative.  Dr.  G.  H.  Shortley,  now  of  Ohio  State 
University.    Most  of  this  work  was  carried  out  during 
the  war  period  under  Contract  NOrd-392. 
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DESCRIPTION    OF    THE    EARTH'S    MAIN    MAGNETIC    FIELD 
AND   ITS   SECULAR   CHANGE,    1905-1945 


CHAPTER    I 


INTRODUCTION 


1.  Scope  and  summary. --The  present  publication  is 
a  summary,  mainly  in  the  form  of  maps,  of  the  results 
of  land  and  ocean  magnetic  observations  made  since 
1905.  It  is  a  continuation  of  the  series  of  volumes  of 
"Researches  of  the  Department  of  Terrestrial  Magnet- 
ism"! only  in  the  sense  that  the  greater  part  of  the  ob- 
servational material  was  obtained  by  the  Department. 

The  world-wide  distribution  of  magnetic  observa- 
tories, land-survey  stations  (including  repeat  stations 
where  magnetic  observations  have  been  made  more  than 
once),  and  ocean  stations   is  indicated  on  charts.  Tables 
are  presented  and  their  use  for  the  removal  of  the  influ- 
ences of  various  geomagnetic  fluctuations  upon  the  values 
measured  at  the  different  stations  is  described.    The 
procedure  for  deriving  from  measured  elements  (usually 
D,  H,  and  I)  the  elements  X,  Y,  Z,  and  F  is  discussed. 
For  about  2,000  repeat  stations  and  100  observatories, 
graphs  have  been  drawn  of  the  measured  and  derived 
elements,  corrected  for  geomagnetic  fluctuations,  as  a 
function  of  time  since  1905;  about  100  graphs  for  each  of 
seven  elements  are  reproduced  in  this  volume. 

With  the  graphs  as  a  basis,  isoporic  charts  were  pre- 
pared through  the  following  operations.   Values  of  the 
slopes  of  the  graphs  were  scaled  at  the  four  epochs, 
1912.5,  1922.5,  1932.5,  and  1942.5,  to  give  secular- 
change  estimates.    These  results  were  plotted  on  large- 
scale  maps  of  the  world,  and  isoporic  charts  were  pre- 
pared for  H  and  D  (and  simultaneously  for  X  and  Y)  which 
were  adjusted  to  mutual  consistency  so  that  the  vertical 
component  of  curl  of  the  field  and  the  line -integrals  of 
the  north  and  east  components  of  intensity  of  secular 
change  vanished  to  a  good  degree  of  approximation. 
Spherical  harmonic  analyses  of  the  X-  and  Y -components 
of  secular  change  were  made  with  fair  success  by  means 
of  automatic  machines.    The  values  of  the  vertical  com- 
ponents of  secular  change  at  each  epoch  were  computed; 
the  syntheses  of  values  using  coefficients  found  for  the 
Z -component,  on  the  assumption  that  no  part  of  the 
secular -change  field  is  of  external  origin,  proved  helpful 
in  preparing  the  world  isoporic  charts  of  vertical  inten- 
sity, especially  in  the  polar  regions.   They  also  ensured 
good  consistency  between  the  charts  for  vertical  inten- 
sity of  secular  change  and  those  for  the  horizontal  com- 
ponent.   Corresponding  isoporic  charts  in  I  and  F  were 
also  constructed. 

The  adjustm.ents  for  consistency  were  largest  over 
ocean  areas  and  in  the  polar  regions;  over  land  areas 
there  resulted  only  slightly  different  general  line-con- 
figurations, which  tended  to  improve  the  agreement  be- 
tween the  charts  and  the  actual  observations.    The  posi- 
tions of  the  more  outstanding  singularities  in  the  field 
of  secular  change  were  also  derived  and  indicated.    The 
isoporic  charts  for  all  epochs  are  reproduced  in  this 
volume . 

The  isoporic  values  obtained  were  next  used  to  re- 
duce all  available  magnetic  observations  made  in  any 
year  since  1905  to  the  epoch  1945.0  through  adding  to 


the  measured  values,  usually  corrected  for  geomagnetic 
fluctuations,  the  increments  in  fields  indicated  for  each 
10-year  epoch  required.    The  results  in  D,  H,  and  Z  for 
1945.0  were  entered  upon  large-scale  sectional  maps 
consisting  of  15  partial  Mercator  projections,  a  north 
polar  projection,  and  a  south  polar  projection.         The 
charts  for  H  and  D  were  tested  for  mutual  consistency 
in  a  manner  similar  to  that  employed  for  the  correspond- 
ing isoporic  charts.    A  spherical  harmonic  synthesis 
was  used  to  check  the  line-configurations  of  charts  for 
the  vertical  component  of  the  field  with  fairly  good  re- 
sults, assuming  the  Earth's  field  to  be  entirely  of  inter- 
nal origin. 

Main-field  charts  in  three  sections  each  were  also 
constructed  in  X,  Y,  I,  and  F  for  1945.0,  and,  with  the 
charts  for  D,  H,  and  Z,  are  included  here. 

In  preparation  for  a  later  volume  in  this  series,  the 
results  of  the  spherical  harrnonic  analysis  have  been 
employed  to  compute  isomagnetic  charts  of  the  main 
field  and  isoporic  charts  for  epoch  1945.0  for  various 
heights  within  and  beyond  the  Earth's  atmosphere. 

2.  Magnetic  surveys  of  the  Department  of  Terres- 
trial Magnetism,  Carnegie  Institution  of  Washington,  and 
of  other  organizations. --All  observations  included  in 
volumes  I  to  VI  of  the  "Researches  of  the  Department  of 
Terrestrial  Magnetism"  have  been  used  in  this  work,  as 
well  as  the  results  from  the  latest  volume  of  this  series, 
as  yet  unpublished,  covering  the  period  1927  to  1944. 
The  surveys  are  adequately  described  in  the  volumes 
cited,  which  contain  the  published  results  of  a  major 
project  of  the  Department,    The  magnetic  and  electric 
survey  of  the  Earth.    There  have  been  utilized,  accord- 
ingly, the  results  of  some  hundred  Departmental  or  co- 
operative land -survey  expeditions,  the  ocean  results  of   ' 
cruises  I,  II,  and  HI  of  the  ship  Galilee,  and  of  cruises 

I  to  VII  of  the  nonmagnetic  ship  Carnegie.      Careful 
attention  has  been  given  to  the  inclusion  of  the  available 
results  of  all  other  expeditions  since  1900  as,  for  exam- 
ple, those  of  the  Discovery  and  the  Gauss,  the  Ziegler 
Expedition,  various  International  Polar  Year  Expeditions 
of  1932-193'S,  Admiral  Byrd's  Antarctic  Expeditions,  and 
various  Russian  expeditions. 

3.  Instruments. --The  instruments  used  on  land  in  the 
surveys  just  mentioned  consisted  mainly  of  conventional 
magnetometers  for  measuring  H  and  D,  and  dip  circles 
(replaced  by  earth  inductors  in  later  decades)  for  deter- 
mining the  inclination,  I.    Such  instiniments  have  been 
de^scribed  adequately  in  volumes  I  to  VI  of  the  "Re- 
searches"!  which  also  include  detailed  descriptions  of 
the  new  instruments  developed  for  magnetic  observations 
on  board  ship  and  full  particulars  regarding  methods  of 
observation  and  standards  adopted.    Particulars  respect- 
ing the  instruments  of  other  organizations  usually  have 
been  given  in  the  various  publications  of  results;  earlier 
measurements  in  some  instances  were  defective  because 
of  instrumental  deficiencies,  and  the  general  standards  of 
quality  probably  became  higher  in  later  decades. 


DESCRIPTION    OF    THE    EARTH'S   MAIN   MAGNETIC    FIELD    AND   ITS    SECULAR    CHANGE 


4.  Magnetic  surveys  required  in  the  future. — It  is 
well  known  that  the  distribution  of  observations  over  the 
Earth's  surface  is  uneven.    There  are  extensive  ocean 
areas,  such  as  those  near  the  south  polar  regions,  in 
which  no  magnetic  measurements  have  ever  been  made. 
On  land  there  is  urgent  need  for  additional  surveys  in 
the  south  polar  regions,  north  polar  regions,  Africa, 
and  eastern  Asia.   This  urgency  applies  also  to  resur- 
veys  of  all  oceans,  particularly  of  the  Indian,  North  and 
South  Pacific,  and  South  Atlantic  oceans.    It  is  hoped 
that  many  of  these  present  deficiencies,  which  will  seri- 
ously affect  future  isomagnetic  charts  for  navigation  by 


sea  and  air,  may  be  eliminated  by  the  introduction  of 
magnetic  surveys  by  plane,  now  instrumentally  feasible, 
supplemented  by  the  work  of  ground-control  land-survey 
stations,  and  by  similar  measurements  at  sea  on  non- 
magnetic ships.   It  is  accordingly  encouraging  to  note 
the  completion  and  commissioning  of  the  British  non- 
magnetic ship  Research  and  the  plans  of  the  Union  of 
Soviet  Socialist  Republics  for  the  construction  of  a 
nonmagnetic  vessel   along  lines  somewhat  similar  to 
those  of  the  Carnegie.    These  surveys  are  of  interna- 
tional concern  and  benefit  and  should  be  undertaken 
without  undue  delay. 


CHAPTER    II 
PRELIMINARY    DESCRIPTION    OF    THE    EARTH'S    SURFACE    MAGNETIC    FIELD 


1.  Distribution  of  stations. --The  Earth's  surface 
magnetic  field  varies  with  time.   The  description  of  this 
field  at  any  instant  is  therefore  difficult  since  to  under- 
take measurement  of  it  simultaneously  at  all  points  of 
the  Earth's  surface  is  not  practical.    A,  B,  and  C  of 
Figure  1  show  the  positions  of  some  hundred  magnetic 
observatories  where  continuous  simultaneous  measure- 
ments of  the  Earth's  field  are  in  progress,  but  the  com- 
plexity of  the  field  and  its  changes  with  time  do  not  per- 
mit satisfactory  interpolation  of  values  in  intervening 
regions.   The  density  of  observatories  over  the  Earth's 
surface  is  uneven,  and  the  great  ocean  areas  are  scarce- 
ly represented.   There  has  therefore  been  established  a 
network  of  several  thousand  temporary  stations  at  which 
observations  are  made  to  supplement  the  results  obtained 
at  observatories.   Measurements  at  these  stations  on 
land  or  sea  usually  extend  over  only  a  few  hours  at  one 
time  and  constitute  a  magnetic  survey.    About  two  thou- 
sand of  the  stations  are  repeat  stations  at  which  mag- 
netic observations  have  been  made  more  than  once. 
Sections  A  to  Q  of  Figure  2  show  the  locations  of  repeat 
stations  and  of  other  survey  stations  on  land  and  sea  oc- 
cupied for  observations  of  declination. 

In  reducing  magnetic  observations  to  epoch,  an  at- 
tempt is  made  to  determine  at  all  stations  the  intensity 
and  direction  of  the  Earth's  held,  freed  from  the  effects 
of  small  superposed  fluctuations.    More  generally  we 
seek  to  estimate  from  the  magnetic  measurements  mad^ 
at  different  times  and  in  different  locations  the  intensity 
of  field  also  at  all  intermediate  (or  suitably  extrapolated) 
times  and  locations. 

The  problem  of  describing  the  Earth's  surface  field 
is  greatly  simplified  if  only  the  main  or  permanent  field 
is  mapped.   This  includes  only  the  largest  slowly  vary- 
ing portion,  which  is  mapped  to  a  moderate  degree  of 
accuracy  (one  or  two  orders  of  magnitude  less  than  that 
of  the  actual  observations).    This  main  field  shows  a 
gradual  variation  with  the  passing  of  the  years  known  as 
the  secular  variation.   The  strength  of  the  main  field  at 
any  time  is  called  its  normal  value  at  that  time. 

2.  Influence  of  fluctuations  in  the  Earth's  field  on 
estimates  of  normal  values. --Although  the  rough  and 
general  description  of  the  geomagnetic  field  in  terms  of 
its  normal  values  (as  shown  on  magnetic  charts)  is  com- 
paratively easy,  the  derivation  of  the  normal  values 
themselves  is  a  complex  and  difficult  task.    To  obtain 
these  it  is  first  necessary  to  remove  from  the  individual 
magnetic  observations  the  contributions  of  extraneous 
fluctuations  which  are  not  a  part  of  the  secular  variation. 

The  extraneous  fluctuations  are  often  large  enough 
to  affect  seriously  the  estimates  of  secular  change  ob- 
tained from  two  or  more  observations  made  in  different 
years.    These  fluctuations  may  thus  render  difficult  or 
impossible  a  reliable  estimate  of  the  normal  values  at 
epochs  other  than  those  of  observation,  since  the  secular 
change  may  not  be  determined  accurately  either  with  re- 
spect to  magnitude  or  sign.   When  the  observations  have 
been  corrected  for  fluctuations  in  field,  so  that  improved 
estimates  of  secular  change  are  available,  the  magnetic 
observations  are  then  readily  reduced  to  the  desired 
epoch. 

It  is  thus  important  to  eliminate  influences  of  ex- 
traneous fluctuations  from  magnetic  field  observations. 


In  the  first  place,  the  observations  are  affected  by  a  geo- 
magnetic variation  with  sunspot-cycle,  denoted  by  RV, 
mainly  due  to  the  effect  of  magnetic  storms  in  lowering 
the  average  value  of  H.    The  greater  the  number  of 
storms  each  year  (greatest  near  sunspot  maximum),  the 
greater  the  effect.    Its  amplitude  is  about  40  gammas  in 
low  and  middle  latitudes  and  its  period  about  11  years. 

A  further  effect  on  the  estimation  of  the  secular 
change  is  exerted  by  the  annual  variation  AV  indicated 
by  the  monthly  mean  departures  from  the  annual  means 
in  H;  this  variation  results  mainly  from  the  seasonal 
variation  in  the  number  and  intensity  of  storms  or  dis- 
turbances. 

More  marked  than  the  variation  AV  is  the  post-per- 
turbation P,  defined  here  as  the  daily  mean  departure 
from  the  m.onthly  mean  in  a  component  of  the  Earth's 
field.   During  magnetic  disturbance,  the  daily  mean  of 
H  is  depressed,  sometimes  very  considerably  below  the 
monthly  mean  value,  whereas  on  undisturbed  days,  and 
especially  following  a  sequence  of  such  days,  the  daily 
mean  in  H  may  rise  to  a  value  considerably  above  the 
monthly  mean.    Although  field  observations  are  seldom 
made  on  days  of  magnetic  storm,  they  may  be  made  on 
all  other  days,  and  a  correction  for  the  effect  of  P  is 
usually  necessary  and  desirable. 

In  general,  measurements  of  H  on  a  given  day  at  a 
field  station  may  last  from  about  one  to  two  hours.    The 
mean  value  of  H  during  such  an  interval  of  measurement 
may  be  above  or  below  the  daily  mean  value  of  H.      The 
correction  here  involves  a  reduction  from  mean  of  hour 
to  mean  of  day  and  is  achieved  only  with  difficulty.      If 
the  field  measurement  extends  over  an  entire  day,  the 
complete  reduction  to  a  normal  value  may  be  obtained 
with  a  considerable  degree  of  precision  from  extrapolat- 
ed or  interpolated  observatory  values.   It  is  therefore 
incumbent  on  those  responsible  for  the  organization  of 
magnetic  surveys  to  arrange  that  facilities  shall  be 
available  for  obtaining  daily  mean  values  at  field  stations 
whenever  practicable,  if  estimates  of  secular  change  are 
desired  at  such  stations. 

Since  there  are  few  observations  of  the  latter  type,  it 
is  generally  necessary  to  attempt  to  derive  the  difficult 
and  uncertain  correction  from  miean  of  hour  to  mean  of 
day.    The  variations  affecting  the  daily  mean  value  com- 
prise the  solar  daily  variation  Sq,  present  in  its  purest 
form  on  magnetically  undisturbed  or  quiet  days  and  vary- 
ing with  local  tim_e,  and  the  disturbance  daily  variation 
Sj)  which  is  a  principal  part  of  magnetic  disturbance. 
There  is  also  an  aperiodic  variation  called  the  storm- 
time  variation  Dgt,  varying  with  time  measured  from  the 
onset  of  a  magnetic  disturbance,  and  irregular  disturb- 
ances Dj  of  complicated  character  lasting  sometimes 
only  for  minutes  and  sometimes  for  many  hours  and  very 
difficult  to  estimate.    Finally,  there  exists  a  lunar  daily 
variation  L  of  small  and  negligible  am.plitude  (for  our 
purposes)  except  in  possibly  one  restricted  equatorial 
region.    These  variations  affecting  the  daily  mean  are  all 
ultimately  associated  with  the  Sun  and  Moon,  and  prob- 
ably  more  directly  v/ith  electric  currents  caused  by  air 
motions  and  tidal  actions  within  the  Earth's  atmosphere. 

These  variations  have  been  the  object  of  much  re- 
search.   Their  average  geographical  distribution  varies 
in  general  in  a  systematic  and  known  manner  with  the 
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position  of  a  point  on  the  Earth.    They  possess,  however, 
a  certain  degree  of  variability  and  flexibility  in  form, 
amplitude,  and  time -phase  from  day  to  day.    Thus  it  ap- 
pears practical  to  obtain  at  best  only  a  rough  correction 
from  mean  of  hour  to  mean  of  day.   These  corrections 
are  useful  under  certain  conditions  which  fortunately 
exist  on  the  great  majority  of  days.   There  are,  however, 
days  for  which  the  tables  and  procedures,  which  will  be 
given  later,  do  not  succeed  in  obtaining  a  useful  correc- 
tion to  the  mean  of  day  of  the  geomagnetic  field.    Al- 
though some  progress  has  been  made  in  treating  such 
days,  there  is  need  for  further  improvement  in  method 
on  the  part  of  future  investigators. 

It  may,  however,  be  remarked  that  the  correction 
from  mean  of  hour  to  mean  of  day  can  usually  be  ob- 
tained at  a  field  station  if  this  station  is  sufficiently 
close  to  a  magnetic  observatory.   This  method  of  cor- 
rection is  always  preferable  when  carefully  and  judi- 
ciously used.   It  is  applicable,  however,  only  for  stations 
a  few  hundred  miles  distant  from  an  observatory.   At 
greater  distances,  corrections  by  this  method  may  be 
uncertain  and  dangerous  because  of  the  rapid  change  in 
form  and  amplitude  of  the  variations  found  in  certain 
geographical  regions.    Although  the  method  is  advanta- 
geous for  the  reduction  from  mean  of  hour  to  mean  of 
day,  it  is  not  usually  the  best  way  to  make  the  reduction 
from  mean  of  day  to  the  normal  value.    For  this  purpose 
it  is  preferable  to  make  use  of  many  observatories  be- 
cause of  the  world-wide  and  highly  systematic  character 
of  the  latter  corrections. 

Spherical  harmonic  analyses  have  shown  that  all  ex- 
cept possibly  a  few  per  cent  of  the  Earth's  main  field 
and  its  secular  change  is  of  internal  terrestrial  origin. 
The  small  external  part  may  be  attributed  to  electric 
currents  probably  flowing  in  conducting  regions  of  the 
atmosphere  or  perhaps,  in  part,  in  the  form  of  a  current- 
ring  in  the  equatorial  plane  at  a  distance  of  a  few  earth- 
radii.   This  possible  fairly  constant  external  part  might 
conceivably  undergo  variations  with  those  of  the  intensity 
of  solar  radiation,  thereby  changing  in  strength  from 
time  to  time.    Our  new  analyses,  to  be  presented  in  a 
later  volume,  do  not  confirm  these  statements  as  facts. 
The  remaining  geomagnetic  variations  appear  to  be 
of  external  origin  with  corresponding  internal  parts  in- 
duced by  time-variations  in  external  current-systems. 

3.    Sources  of  error  in  geomagnetic  measurements. -- 
The  Earth's  field  is  determined  both  in  magnitude  and 
direction  by  measurement  of  only  three  elements;  these 
are  usually  the  horizontal  intensity  H,  the  magnetic  dec- 
lination D  (which  gives  the  bearing,  positive  to  the  east 
or  negative  to  the  west,  of  H  from  true  north),  and  the 
magnetic  dip  or  inclination  I,  the  angular  departure  of 
the  total  field  vector  F  from  the  horizontal  in  the  plane 
of  H,  positive  when  F  is  downwards  and  negative  when 
upwards  relative  to  the  Earth's  surface.    Occasional 
measurements  are  also  made  of  the  components  of  F  in 
the  north  (X),  east  (Y),  and  vertically  downward  direc- 
tion (Z).   If  referred  to  geomagnetic  north  and  east,  the 


components  X  and  Y  are  denoted  X'  and  Y',  respectively, 
the  geomagnetic  north  pole  in  northern  Greenland  being 
located  in  north  latitude  <^  =  78°.5  and  east  longitude 
\  =  29r.O  as  of  epoch  about  1922. 

An  exhaustive  discussion  of  the  sources  of  error  in 
geomagnetic  measurements  is  beyond  the  scope  of  the 
present  project.   Various  treatments  of  the  subject,  dif- 
fering in  degree  of  completeness,  are  presented  elsewhere. 
Attention  is  confined  in  this  report  to  a  few  of  the  more 
common  and  important  sources  of  error. 

The  accuracy  of  magnetic  observations  depends 
mainly  on  the  type  and  character  of  equipment,  plan  and 
technique  of  operation,  and  skill  and  care  of  the  observ- 
er.   Thus  it  is  found  that  because  of  improved  instru- 
ments and  techniques  observations  made  a  half  century 
ago  are  usually  excelled  by  those  made  in  more  recent 
years.    An  important  illustration  of  this  type  of  improve- 
ment is  the  introduction  of  the  earth  inductor  for  meas- 
uring magnetic  dip,  replacing  the  dip-circles  of  earlier 
generations  and  resulting  in  greater  accuracy.   Instru- 
ments may  also  tend  to  deteriorate  and  wear  with  use 
and  consequently  lose  in  accuracy.    The  plan  and  tech- 
nique of  instrumental  operation  and  the  number  of  meas- 
urements composing  an  observation  vary  with  the  data- 
gathering  organization  responsible.    There  is  also  a 
personal  element  which  enters  into  the  observations; 
and,  although  procedures  of  measurement  are  on  the 
whole  highly  standardized,  the  results  obtained  by  dif- 
ferent observers  show  small  differences  even  with  the 
same  equipment.   Some  of  the  principal  sources  of  error 
appear  to  be  (1)  the  presence  of  magnetic  matter  in  the 
brass  or  copper  parts  of  the  instrument;  (2)  changes 
with  time  in  the  adopted  standards  applicable  to  instru- 
mental parts,  for  example,  in  the  moment  of  inertia  of 
the  magnet-system  of  a  magnetometer  measuring  hori- 
zontal intensity  by  the  method  of  oscillations;  (3)  changes 
with  time  in  deflection-distances  of  magnet-supports  in 
magnetometers  due  to  small  changes  in  shape  of  deflec- 
tion bars;  (4)  wear  in  the  bearings  and  brushes  of  earth 
inductors;  (5)  unspecified  changes  in  instrumental  con- 
stants not  readily  ascertained  but  detected  by  intercom- 
parison  with  standard  instruments  carefully  maintained, 
these  changes  occasionally  occurring  at  an  unknown 
time  during  field  use;  (6)  faulty  operation  with  respect 
to  leveling  and  unavoidable  influence  of  temperature - 
changes  during  magnetic  measurements;  (7)  infrequent 
intercomparison  of  magnetic  instruments  with  reliable 
standards;  (8)  faulty  computations  of  results,  at  present 
more  serious  than  they  should  be. 

The  defects  in  magnetic  observations  arising  from 
faulty  instrumental  equipment  are  not  readily  removable 
from  the  data.   Such  observations  can  sometimes  be 
weighted  or,  in  case  of  doubt,  discarded  when  there  is 
reason  to  believe  the  defects  are  serious.    However, 
errors  of  this  kind  are  in  most  surveys  of  minor  char- 
acter and  less  important  than  the  influences  of  extra- 
neous fluctuations  on  data  used  in  mapping  the  main  field 
and  its  secular  variation. 
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1(A).    Locations  magnetic  observatories  used,  low  to  higher  latitudes 6 

1(B).    Locations  magnetic  observatories  used,  north  polar  regions       7 

1(C).    Locations  magnetic  observatories  used,  south  polar  regions 7 

2(A)-(Q).    Locations  magnetic  observatories,  survey-stations,  and  repeat  stations  used  for  declination  8 
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FIC.    2  (P)- LOCATIONS     MAGNETIC     OBSERVATORIES,     SURVEY  -  STATIONS ,     AND    REPEAT     STATIONS     USED     FOR     DECLINATION, 

NORTH    POLAR   REGION 
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FIG.    2  (q)- LOG  AT /ON  S    MAGNETIC     OBSERi/'iTORIES ,    SURVEY -STATIONS ,     AND    REPEAT     STATIONS     USED    FOR     DECLINATION, 

SOUTH    POLAR    REGION 
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CHAPTER    III 


PREPARATION    OF    TABLES    FOR   REDUCTION    TO   EPOCH 


1.  General  considerations.  -  -Geomagnetic  fluctuations 
are  in  general  fairly  simple  in  field-distribution  and 
show  predominantly  systematic  features  that  can  be  de- 
termined for  any  previous  time  from  records  obtained 
at  the  observatories  shown  in  sections  A,  B,  and  C  of 
Figure  1,  Chapter  II.   In  order  to  determine  accurately 
the  secular  changes  and  to  construct  isoporic  charts  on 
the  basis  of  magnetic -survey  measurements,  one  mu^t 
apply  corrections  for  these  fluctuations. 

2.  Tables  of  departures. --Departures  due  to  fluctua- 
tions, covering  the  38-year  period  from  1905  to  1942 
and  applicable  to  survey-values,  are  presented  in  Tables 
1-A  to  1-X.   With  the  exception  of  l-O  and  1-P,  these 
tables  are  reproduced  in  full.    By  the  use  of  these  tables, 
the  measured  values  of  D,  I,  or  H  at  any  instant  during 
the  38-year  period  may  be  approximately  (1)  reduced  to 
the  mean  of  the  year  centered  at  the  middle  of  the  month 
of  observation  and  (2)  corrected  for  the  world-wide  geo- 
magnetic variation  with  sunspot-cycle. 

Table  1-A  gives  to  the  nearest  degree  the  geomagnet- 
ic latitude  and  longitude  of  a  field-station  according  to 
the  station's  geographic  coordinates.   The  use  of  geo- 
magnetic coordinates  simplifies  corrections  for  fluctua- 
tions which  are  mainly  symmetrical  about  the  geomag- 
netic axis. 

Table  1-B,  giving  decimal-equivalents  of  any  date  in 
a  calendar  year,  facilitates  the  graphing  of  secular - 
change  data.    Tables  1-C  to  1-F  give  the  geomagnetic 
annual  variation  for  each  month  and  year  from  1905  to 
1942  with  factors  for  determining  the  annual  variation  in 
any  latitude. 

Table  1-G  is  required  in  order  to  obtain  the  daily 
mean  departures  from  the  monthly  means  for  each  month 
and  day  from  1905  to  1942.   This  table  permits  the  ready 
correction  for  influence  of  post-perturbation  (after-effect 


of  disturbance)  on  observed  values  of  ,D,  I,  and  H.  Tables 
1-H  and  l-I  give  the  multiplying  factors  necessary  to  ad- 
just for  latitude -variation  the  values  in  Table  1-G.   The 
departures   for  RV  are  given  in  Tables  1-J  and  1-K. 

Tables  1-L,  1-M,  and  1-N  list  average  values  of  the 
solar  daily  variation  depending  only  on  latitude  for  each 
hour  and  each  month  from  1922  to  1933  (that  is,  for  one 
sunspot-cycle);  Tables  1-0  and  1-P  give  that  part  of  the 
solar  daily  variation  which  depends  on  longitude.    These 
tables  supply  approximate  reductions  from  mean  of  hour 
to  mean  of  day,  when  used  in  conjunction  with  Table  1-Q 
which  gives  multiplying  factors  for  each  day  from  1905 
to  1942.    After  summation  of  the  departures  caused  by 
geomagnetic  fluctuations,  the  resulting  values  are  con- 
verted by  the  use  of  multiplying  factors  taken  from  Ta- 
bles 1-R,  1-S,  and  1-T  to  give  the  variations  in  observed 
values  for  the  three  elements. 

Infrequently,  observations  are  made  on  magnetically 
disturbed  days  of  character -number  C  of  1.5  or  more. 
At  such  times,  the  disturbance  daily  variation,  generally 
small  in  low  and  middle  latitudes,  may  affect  results. 
Tabulations  of  C  for  each  day  from  1905  to  1942,  as  in 
Table  1-U,  supply  information  as  to  the  degree  of  dis- 
turbance for  any  observation  and  thus  tentatively  may 
assist  in  determining  relative  weighting.    Table  1-V  pro- 
vides a  convenient  means  for  converting  Greenwich 
time  to  local  time,  and  Table  1-W  for  converting  arc  to 
time.   Table  1-X  is  used  to  correct  seasonal  values  to 
monthly  values  in  connection  with  Tables  l-O  and  1-P. 

Details  of  derivation  of  Tables  1-A  to  1-X  will  be 
given  in  a  later  volume.   In  the  next  chapter  is  given  a 
typical  example  of  the  application  of  the  corrections  de- 
termined by  means  of  these  tables,  both  in  making  re- 
ductions to  epoch  and  determining  secular  change  for  a 
station,  the  station  used  being  that  designated  Suez  C. 
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Table  1-C — Estimated  syinmetrlcal  part  of  annual  variation  (AV)  In  geomagnetic  north  component  (X 
appropriate  to  geomagnetic  equator  (4)=  0),  1905-1942;  also  multiplicative  latitude-factors 
for  obtaining  symmetrical  part  In  any  latitude  from  equatorial  value 


Year 


1905 
1906 
1907 
1908 
1909 

1910 
1911 
1912 
1913 
1914 

1915 
1916 
1917 
1918 
1919 

1920 
1921 
1922 
1923 

1924 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 


Jan   Feb  I  Mar 


-  0.5  -  7.1  -  4.4 

+10.8  -  8.6  -  5.0 

+  2.8  -29.4  -  3.4 

+11.1  +  8.3  -  6.1 

+  5.0  +  4.4  -  2.2 


+  2.3  +  3.5 


6.4 


+  7.2  -  3.9  -  1.6 

-  3.9  +  1.1  0.0 
+  9.4  +  7.8  +  4.4 
+  5.6  +  3.0  -  2.0 

+  9.3  +  7.3  +  1.8 
+  7.8  +16.6  -15.0 
-13.9  0.0  +  6.1 
+17.2  +  6.3  +  3.9 
+  4.1  +  3.0  -10.4 

+16.2  +10.4  -18.6 
+16.6  +24.8  +12.1 
+  5.2  +  1.6  -  8.9 
+  9.4  +  0.2  -  5.6 

,    1.5   +   1.5   +   3.0 

+   8.9   +   8.2  +   8.9 

-  0.8  -10.4  -14.8 
+  5.2  +  1.5  -11.8 
+19.2  +16.3  +11.1 
+  4.4  -  4.4  -20.7 


Apr  I  May  |  Jun 


-  0.4  +  9.3  +  8.4 

-  3.0  -  3.2  +  7.0 
+  5.6  -  5.0  -  1.1 

-  0.6  -  0.6  +  9.4 
+  8.9  -  7.2  +12.8 


+10.4  +  5.9 
+  8.9  +  5.2 
+  7.4  -  2.2 
+  3.7  +  2.2 


2.2 
2.2 
9.6 
1.5 


+  5.9 


0.0  -  6.6 


0.8 
3.0 


2.2  -  5.2 
14.0  -  9.6 
+  6.6  -  6.6  -  3.7 
-22.2  -  6.6  -  0.8 
+28.8  +  1.5  -  5.9 


-10.8 

-  3.4  - 

-  1.1  - 

-  2.2  - 

-  7.7  + 


4.8  +  6.5 


3.9 
3.4 
0.6 
5.3 


1.1 
1.6 
6.1 
4.1 


Jul  I  Aug  I  Sep 


+  7.8  -  3.8  -10.2 
+  3.5  -  1.2  -  5.2 

-  1.1  +  6.1  -  5.0 
+11.1  +  0.6  -27.2 
+15.0  +10.0  -   9.4 


+  9.8 


4.4 


1.2 


+  2.6  +  5.8  -11.1 

-  1.6  -    1.6  +   8.9 
0.0  +   0.6  +   6.1 

-  4.4  -    1.6  +  5.0 

-  2.3  -11.4  +14.0 

-15.6  +  3.2  +11.6 
+  3.9   -31.3  -   8.2 

-  8.8   -   4.0  +  2.5 

-  0.6  -  2.6  -  0.2 
+   6.6   -    1.5   -   5.9 

+  3.7  +  6.6  -  3.0 
-12.6        0.0  +10.4 

-  6.6  +  0.8  +17.8 
+12.6  +  3.0  +  0.8 
+   3.0   +  6.6   +13.3 

-  6.6  -  2.2  -  3.7 
+  9.6  +  7.4  +  8.2 
-13.3  -   4.4   +   7.4 

-  3.7  -  3.0  +  6.6 
+   1.5   +   3.7   +  7.4 

0.0  +  5.9   +   5.9 
-17.0        0.0  +    1.5 

-  8.2  -   6.6  +   6.6 

-  8.9  -  5.2  +21.4 
-21.4   -12.6   +   8.2 


-   0.8  +   8.2   -13.3     -18.5   +  2.2  +   3.7 

+18.5   +11.1   -28.8     -   2.2   +12.6   +21.4 

3.7  +  2.2  -16.3     -12.6   +10.4  +17.0 


+  0.6  -  1.1  -    1.1 

-  1.1  -  6.6  -   5.6 

-  5.6  +  1.1  -  5.0 
+  2.2  -  2.6  -   3.6 

-  1.3  +  0.4  -  1.1 
+  2.2  -  2.8  -  9.4 
+  2.2  -25.6  +  6.1 
+  6.6  -  3.9  -  9.4 
+13.2  -   9.9  -15.0 

+   8.9  +  1.8  -14.2 

0.0  -  3.0  -   6.6 

-  0.3  -  3.2  -   6.6 

-  0.4  +  0.8  -   1.2 

-  2.2  +  2.2  -   8.2 

+  1.5  -  3.0  -19.2 
+12.6  +  5.9  -  8.9 
+  3.7  -  6.6  -  5.9 
-26.6  -13.3  -11.1 
+  2.2   +   6.6        0.0 

+  0.8  -  3.0  -10.4 
+  5.2  -  3.0  -12.6 
+11.8  +  3.0  -  4.4 
+11.8  -  3.7  -11.1 
+   8.9   -   8.2  -11.1 

+  6.6  +  8.9  -  9.6 
+  1.5  +12.6  +10.4 
+  9.6  -  3.7  +  2.2 
+  8.2  +  8.2  -  2.2 
+   0.8  -   6.6   -   3.0 


Oct 


Nov 


Dec 


+  2.3  -11.0  +  8.4 
+  0.7  +  7.4  -  2.2 
+  2.8  +  8.3  +18.3 
-  9.4  -  7.2  +  8.9 
-35.5  -    1.1   +    1.1 


-10.3 

+   7.0 

+10.4 

-   1.1 

+   5.6 

+   0.6 

+  4.4 

+   5.0 

+10.0 

-   6.1 

+   2.2 

+   4.4 

-   5.3 

-   3.7 

+   4.4 

-   8.2 

-   9.5 

+   4.5 

-   7.8 

-    1.6 

+   3.4 

+   4.4 

+  13.3 

+  5.0 

-   9.4 

-   0.6 

-10.0 

-13.2 

+15.3 

+11.8 

-  8.2  +   1.4   +   7.4 

-  9.0  -    1.3   +   2.0 

-  0.4  +10.3  +14.5 
-11.0   +   3.2   +   5.2 

-  1.5   +   0.8  +13.3 

-18.5  -  3.0  +  3.7 
-10.4  +14.8  +10.7 
-19.2  +  9.6  +11.1 
-17.8   -    1.5   +14.0 

-  5.2  -   3.0  -  5.2 

-12.6  +  0.8  +17.0 
-17.0  -11.1   -   5.2 

-  2.2  +   6.6  +  4.4 

-  3.0  +   2.2  +   5.9 

-  3.0  +   4.4   +    1.5 

-11.1  +  0.8  +  3.7 
+  1.5  +  2.2  +14.8 
-23.7   +   6.6  +17.0 

-  9.6  +  8.2  +  8.2 
-18.5  +13.3  +17.0 


+  6.6  +  5.2  -  2.2  -  3.7  -  3.0  +11.1 
-15.6  -  0.8  -20.0  -  2.2  -  2.2  +13.3 
+  8.2  +   1.5   -   5.2     -11.1  -   2.2  +  5.9 


i 

0° 

1° 

2° 

3° 

4° 

5° 

6° 

1       7" 

8° 

9° 

10° 

o 

+80 

+  1.25 

+  1.12 

+0.96 

+0.84 

+0.73 

+  0.61 

+0.49 

+0.35 

+  0.20 

+0.05 

0.00 

+70 

+2.43 

+2.26 

+  1.90 

+  1.45 

+1.39 

+  1.37 

+1.35 

+1.33 

+  1.31 

+  1.29 

+  1.25 

+60 

+0.33 

+0.49 

+0.71 

+  0.94 

+  1.16 

+  1.41 

+  1.67 

+2.04 

+2.33 

+2.47 

+2.43 

+50 

+0.65 

+0.63 

+0.61 

+  0.58 

+  0.55 

+  0.50 

+  0.46 

+  0.42 

+0.37 

+0.34 

+  0.33 

+40 

+0.75 

+  0.74 

+  0.73 

+  0.73 

+  0.73 

+  0.72 

+0.71 

+0.70 

+0.69 

+0.67 

+  0.65 

+30 

+  0.83 

+0.82 

+0.82 

+  0.81 

+  0.80 

+  0.79 

+0.78 

+  0.77 

+0.76 

+0.76 

+0.75 

+20 

+  0.90 

+  0.89 

+  0.88 

+  0.88 

+  0.87 

+  0.86 

+0.86 

+  0.85 

+0.84 

+  0.84 

+0.83 

+  10 

+  0.98 

+  0.97 

+  0.97 

+  0.96 

+  0.95 

+0.94 

+0.93 

+0.92 

+  0.92 

+  0.91 

+0.90 

+   0 

+  1.00 

+  1.00 

+  1.00 

+  1.00 

+  1.00 

+  1.00 

+  1.00 

+  1.00 

+0.99 

+  0.98 

+0.98 

-   0 

+  1.00 

+  1.00 

+  1.00 

+  1.00 

+  1.00 

+  1.00 

+  1.00 

+  1.00 

+  0.99 

+  0.98 

+  0.98 

-10 

+  0.98 

+  0.97 

+  0.97 

+  0.96 

+0.95 

+0.94 

+  0.93 

+0.92 

+0.92 

+  0.91 

+  0.90 

-20 

+0.90 

+0.89 

+  0.88 

+  0.88 

+  0.87 

+  0.86 

+  0.86 

+  0.85 

+0.84 

+  0.84 

+0.83 

-30 

+0.83 

+0.82 

+0.82 

+0.81 

+  0.80 

+0.79 

+0.78 

+  0.77 

+0.76 

+  0.76 

+0.75 

-40 

+0.75 

+  0.74 

+  0.73 

+  0.73 

+0.73 

+  0.72 

+  0.71 

+  0.70 

+  0.69 

+0.67 

+0.65 

-50 

+  0.65 

+  0.63 

+0.61 

+  0.58 

+  0.55 

+0.50 

+0.46 

+0.42 

+  0.37 

+0.34 

+0.33 

-60 

+0.33 

+0.49 

+0.71 

+0.94 

+  1.16 

+  1.41 

+  1.67 

+2.04 

+2.33 

+2.47 

+2.43 

-70 

+2.43 

+2.26 

+  1.90 

+  1.45 

+1.39 

+1.37 

+  1.35 

+1.33 

+  1.31 

+  1.29 

+  1.25 

-80 

+  1.25 

+1.12 

_lP.-.?6_ 

+  0.84 

+0.73 

+0.61 

+0.49 

+0.35 

+0.20 

+0.05 

0.00 
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Table  1-D--Esti[nated  sinusoidal  part  of  annual  variation  (AV)  In  geomagnetic  north  component  (X'). 
appropriate  to  Reomaanetic  latitude  ($  =  53?5),  1905-1942;  also  multiplicative  latitude- 
iactors  for  obtaining  sinusoidal  part  in  any  latitude  from  given  values 


Year 

Jan  1 

Feb  1  Mar 

Apr  1  Hay  |  Jun 

Jul  1  Aug 

Sep 

Oct 

Nov  1 

Dec 

1905 

-  5.0  - 

1.6  +  2.3 

+  5.5  +  7.3  +  7.1 

+  5.0  +  1.6 

-  2.3 

-  5.5 

-  7.3  - 

7.1 

1906 

-  6.2  - 

3.2  +  0.6 

+  4.2  +  6.7  +  7.4 

+  6.2  +  3.2 

-  0.6 

-  4.2 

-  6.7  - 

7.4 

1907 

-  8.0  - 

4.7  -  0.1 

+  4.6  +  8.0  +  9.3 

+  8.0  +  4.7 

+  0.1 

-  4.6 

-  8.0  - 

9.3 

1908 

-  5.1  - 

2.6  +  0.7 

+  3.7  +  5.8  +  6.3 

+  5.1  +  2.6 

-  0.7 

-  3.7 

-  5.8  - 

6.3 

1909 

-  6.8  - 

4.0  -  0.2 

+  3.6  +  6.5  +  7.7 

+  6.8  +  4.0 

+  0.2 

-  3.6 

-  6.5  - 

7.7 

1910 

-  5.6  - 

2.4  +  1.5 

+  5.0  +  7.2  +  7.4 

+  5.6  +  2.4 

-  1.5 

-  5.0 

-  7.2  - 

7.4 

1911 

-  5.8  - 

3.8  -  0.8 

+  2.4  +  5.0  +  6.2 

+  5.8  +  3.8 

+  0.8 

-  2.4 

-  5.0  - 

6.2 

1912 

-  4.3  - 

1.7  +  1.3 

+  4.0  +  5.6  +  5.7 

+  4.3  +  1.7 

-  1.3 

-  4.0 

-  5.6  - 

5.7 

1913 

-  5.8  - 

4.8  -  2.5 

+  0.4  +  3.3  +  5.2 

+  5.8  +  4.8 

+  2.5 

-  0.4 

-  3.3  - 

5.2 

1914 

-  1.9  - 

0.4  +  1.2 

+  2.5  +  3.2  +  2.9 

+  1.9  +  0.4 

-  1.2 

-  2.5 

-  3.2  - 

2.9. 

1915 

-  4.9  - 

2.8  +  0.1 

+  2.9  +  5.0  +  5.7 

+  4.9  +  2.8 

-  0.1 

-  2.9 

-  5.0  - 

5.7 

1916 

-  5.2  - 

3.1  -  0.3 

+  2.6  +  4.9  +  5.8 

+  5.2  +  3.1 

+  0.3 

-  2.6 

-  4.9  - 

5.8 

1917 

-  6.9  - 

3.6  +  0.7 

+  4.8  +  7.6  +  8.4 

+  6.9  +  3.6 

-  0.7 

-  4.8 

-  7.6  - 

8.4 

1918 

-  7.4  - 

4.6  -  0.5 

+  3.7  +  6.9  +  8.2 

+  7.4  +  4.6 

+  0.5 

-  3.7 

-  6.9  - 

8.2 

1919 

-  8.8  - 

5.6  -  0.9 

+  4.0  +  7.8  +  9.6 

+  8.8  +  5.6 

+  0.9 

-  4.0 

-  7.8  - 

9.6 

1920 

-  5.8  - 

3.8  -  0.8 

+  2.5  +  5.0  +  6.3 

+  5.8  +  3.8 

+  0.8 

-  2.5 

-  5.0  - 

6.3 

1921 

-  7.1  - 

4.7  -  1.1 

+  2.9  +  6.1  +  7.6 

+  7.1  +  4.7 

+  1.1 

-  2.9 

-  6.1  - 

7.6 

1922 

-  6.1  - 

3.0  +  1.0 

+  4.6  +  7.1  +  7.6 

+  6.1  +  3.0 

-  1.0 

-  4.6 

-  7.1  - 

7.6 

1923 

-  6.0  - 

4.7  -  2.1 

+  1.0  +  3.9  +  5.7 

+  6.0  +  4.7 

+  2.1 

-  1.0 

-  3.9  - 

5.7 

1924 

-  5.5  - 

4.4  -  2.1 

+  0.7  +  3.4  +  5.2 

+  5.5  +  4.4 

+  2.1 

-  0.7 

-  3.4  - 

5.2 

1925 

-  7.3  - 

5.9  -  3.0 

+  0.8  +  4.3  +  6.7 

+  7.3  +  5.9 

+  3.0 

-  0.8 

-  4.3  - 

6.7 

1926 

-  6.9  - 

5.2  -  2.0 

+  1.6  +  4.9  +  6.8 

+  6.9  +  5.2 

+  2.0 

-  1.6 

-  4.9  - 

6.8 

1927 

-  4.8  - 

2.3  +  0.8 

+  3.6  +  5.5  +  6.0 

+  4.8  +  2.3 

-  0.8 

-  3.6 

-  5.5  - 

6.0 

1928 

-  5.2  - 

2.6  +  0.6 

+  3.7  +  5.8  +  6.3 

+  5.2  +  2.6 

-  0.6 

-  3.7 

-  5.8  - 

6.3 

1929 

-  4.7  - 

2.8  -  0.1 

+  2.6  +  4.6  +  5.4 

+  4.7  +  2.8 

+  0.1 

-  2.6 

-  4.6  - 

5.4 

1930 

-  4.8  - 

2.8   0.0 

+  2.7  +  4.7  +  5.4 

+  4.8  +  2.8 

0.0 

-  2.7 

-  4.7  - 

5.4 

1931 

-  4.2  - 

2.5  -  0.2 

+  2.2  +  4.0  +  4.7 

+  4.2  +  2.5 

+  0.2 

-  2.2 

-  4.0  - 

4.7 

1932 

-  3.9  - 

1.6  +  1.1 

+  3.5  +  5.0  +  5.1 

+  3.9  +  1.6 

-  1.1 

-  3.5 

-  5.0  - 

5.1 

1933 

-  4.3  - 

3.2  -  1.3 

+  1.0  +  3.0  +  4.2 

+  4.3  +  3.2 

+  1.3 

-  1.0 

-  3.0  - 

4.2 

1934 

-  3.7  - 

2.1  +  0.1 

+  2.2  +  3.8  +  4.3 

+  3.7  +  2.1 

-  0.1 

-  2.2 

-  3.8  - 

4.3 

1935 

-  5.2  - 

3.6  -  1.0 

+  1.8  +  4.2  +  5.4 

+  5.2  +  3.6 

+  1.0 

-  1.8 

-  4.2  - 

5.4 

1936 

-  4.8  - 

0.6  +  3.8 

+  7.2  +  8.6  +  7.8 

+  4.8  +  0.6 

-  3.8 

-  7.2 

-  8.6  - 

7.8 

1937 

-  6.1  - 

4.0  -  0.9 

+  2.5  +  5.2  +  6.5 

+  6.1  +  4.0 

4  0.9 

-  2.5 

-  5.2  - 

6.5 

1938 

-  7.1  - 

4.4  -  0.6 

+  3.4  +  6.4  +  7.8 

+  7.1  +  4.4 

+  0.6 

-  3.4 

-  6.4  - 

7.8 

1939 

-  5.7  - 

3.2  +  0.1 

+  3.4  +  5.8  +  6.6 

+  5.7  +  3.2 

-  0.1 

-  3.4 

-  5.8  - 

6.6 

1940 

-  5.4  - 

3.5  -  0.6 

+  2.5  +  4.9  +  6.0 

+  5.4  +  3.5 

+  0.6 

-  2.5 

-  4.9  - 

6.0 

1941 

-  4.0  - 

2.2  +  0.2 

+  2.5  +  4.2  +  4.7 

+  4.0  +  2.2 

-  0.2 

-  2.5 

-  4.2  - 

4.7 

1942 

-  4.8  - 

2.8  -  0.1 

+  2.6  +  4.7  +  5.5  +  4.8  +  2.8 

+  0.1 

-  2.6 

-  4.7  - 

5.7 

$ 

0° 

1° 

2° 

3° 

4° 

5° 

6° 

7° 

8° 

9° 

10° 

o 

+80 

+4.07 

+4.00 

+3.93 

+3.84 

+3.74 

+3.60 

+3.44 

+3.16 

+2.63 

+2.10 

0.00 

+70 

+2.79 

+3.16 

+3.49 

+3.67 

+3.81 

+3.91 

+4.00 

+4.07 

+4.11 

+4.11 

+4.07 

+60 

+0.84 

+  0.84 

+  0.91 

+  1.04 

+  1.19 

+  1.46 

+  1.69 

+  1.89 

+2.16 

+2.46 

+2.79 

+50 

+0.98 

+  0.99 

+  1.00 

+  1.00 

+  1.00 

+  0.98 

+  0.96 

+0.94 

+0.91 

+0.88 

+0.84 

+40 

+0.91 

+0.92 

+  0.93 

+  0.94 

+  0.95 

+  0.95 

+0.95 

+  0.96 

+0.96 

+0.97 

+  0.98 

+30 

+  0.79 

+  0.80 

+0.82 

+  0.83 

+0.84 

+  0.86 

+  0.87 

+  0.88 

+0.89 

+  0.90 

+0.91 

+20 

+  0.58 

+0.60 

+  0.61 

+  0.64 

+  0.67 

+  0.68 

+0.70 

+0.72 

+  0.75 

+  0.77 

+  0.79 

+  10 

+  0.30 

+0.32 

+0.35 

+0.38 

+  0.42 

+  0.44 

+  0.47 

+  0.50 

+0.53 

+  0.56 

+0.58 

+  0 

0.00 

+0.04 

+  0.07 

+  0.10 

+  0.12 

+  0.15 

+0.18 

+0.22 

+  0.25 

+  0.28 

+  0.30 

-  0 

0.00 

-0.04 

-0.07 

-0.10 

-0.12 

-0.15 

-0.18 

-0.22 

-0.25 

-0.28 

-0.30 

-10 

-0.30 

-0.32 

-0.35 

-0.38 

-0.42 

-0.44 

-0.47 

-0.50 

-0.53 

-0.56 

-0.58 

-20 

-0.58 

-0.60 

-0.61 

-0.64 

-0.67 

-0.68 

-0.70 

-0.72 

-0.75 

-0.77 

-0.79 

-30 

-0.79 

-0.80 

-0.82 

-0.83 

-0.84 

-0.86 

-0.87 

-0.88 

-0.89 

-0.90 

-0.91 

-40 

-0.91 

-0.92 

-0.93 

-0.94 

-0.95 

-0.95 

-0.95 

-0.96 

-0.96 

-0.97 

-0.98 

-50 

-0.98 

-0.99 

-1.00 

-1.00 

-1.00 

-0.98 

-0.96 

-0.94 

-0.91 

-0.88 

-0.84 

-60 

-0.84 

-0.84 

-0.91 

-1.04 

-1.19 

-1.46 

-1.69 

-1.89 

-2.16 

-2.46 

-2.79 

-70 

-2.79 

-3.16 

-3.49 

-3.67 

-3.81 

-3.91 

-4.00 

-4.07 

-4.11 

-4.11 

-4.07 

-80 

-4.07 

-4.00 

-3.93 

-3.84 

-3.74 

-3.60 

-3.44 

-3.16 

-2.63 

-2.10 

0.00 
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Table  1-E — Estimated  symmetrical  part  of  annual  variation  (AV)  in  geomagnetic  vertical  component  (Z) , 

appropriate  to  Keomasnetic  latitude  ($=  64?0),  1905-1942;  also  multiplicative  latitude- 
factors  for  obtaininR  s.yiiimetrica.1  part  In  any  latitude  Irom  given  values 


Year 


Jan   Feb 


Mar 


1905 

- 

0.4  -  5.8 

-  3.4 

1906 

+ 

8.9  -  7.1 

-  4.1 

1907 

+ 

2.3  -24.1 

-  2.8 

1908 

+ 

9.1  +  6.8 

-  5.0 

1909 

+ 

4.1  +  3.6 

-  1.8 

1910 

+ 

1.9  +  2.9 

-  5.2 

1911 

+ 

5.9  -  3.2 

-  1.3 

1912 

- 

3.2  +  0.9 

0.0 

1913 

+ 

7.7  +  6.4 

+  3.6 

1914 

+ 

4.6  +  2.5 

-  1.6 

1915 

+ 

7.6  +  6.0 

+  1.5 

1916 

+ 

6.4  +13.6 

-12.3 

1917 

- 

11.4   0.0 

+  5.0 

1918 

+14.1  +  6.8 

+  3.2 

1919 

+ 

3.4  +  2.5 

-  8.5 

1920 

+13.3  +  8.5 

-15.3 

1921 

+13.6  +20.3 

+  9.9 

1922 

+ 

4.3  +  1.3 

-  7.3 

1923 

+ 

7.7  +  0.2 

-  4.6 

1924 

- 

1.2  +  1.2 

+  2.5 

1925 

+ 

7.3  +  6.7 

+  7.3 

1926 

- 

0.7  -  8.5 

-12.1 

1927 

+ 

4.3  +  1.2 

-  9.7 

1928 

+15.7  +13.4 

+  9.1 

1929 

+ 

3.6  -  3.6 

-17.0 

1930 

+ 

8.5  +  4.8 

+  1.8 

1931 

+ 

7.3  +  4.3 

+  1.8 

1932 

+ 

6.1  -  1.8 

-  7.9 

1933 

+ 

3.0  +  1.8 

-  1.2 

1934 

+ 

4.8   0.0 

-  5.4 

1935 

_ 

0.7  -  1.8 

-  4.3 

1936 

- 

2.5  -11.5 

-  7.9 

1937 

+ 

5.4  -  5.4 

-  3.0 

1938 

-18.2  -  5.4 

-  0.7 

1939 

+23.6  +  1.2 

-  4.8 

1940 

_ 

0.7  +  6.7 

-10.9 

1941 

+15.2  +  9.1 

-23.6 

1942 

+ 

3.0  +  1.8 

-13.4 

Apr  I  May  |  Jun 


-  0.3  +  7.6  +  6.9 

-  2.5  -  2.6  +  5.7 
+  4.6  -  4.1  -  0.9 

-  0.5  -  0.5  +  7.7 
+  7.3  -  5.9  +10.5 

-  8.9  -  3.9  +  5.3 

-  2.8  -  3.2  +  0.9 

-  0.9  -  2.8  -  1.3 

-  1.8  -  0.5  -  5.0 

-  6.3  +  4.3  +  3.4 

+  2.1  +  4.8  -  9.1 

-  1.3  -  1.3  +  7.3 
0.0  +  0.5  +  5.0 

-  3.6  -  1.3  +  4.1 

-  1.9  -  9.3  +11.5 

-12.8  +  2.6  +  9.5 
+  3.2  -25.7  -  6.7 

-  7.2  -  3.3  +  2.0 

-  0.5  -  2.1  -  0.2 
+  5.4  -  1.2  -  4.8 

+  3.0  +  5.4  -  2.5 

-10.3  0.0  +  8.5 

-  5.4  +  0.7  +14.6 
+10.3  +  2.5  +  0.7 
+   2.5  +  5.4  +10.9 

-  5.4  -  1.8  -  3.0 
+  7.9  +  6.1  +  6.7 
-10.9  -   3.6   +   6.1 

-  3.0  -  2.5  +  5.4 
+   1.2  +   3.0  +   6.1 

0.0  +  4.8  +   4.8 
-13.9        0.0  +   1.2 

-  6.7   -   5.4  +   5.4 

-  7.3  -  4.3  +17.5 
-17.5   -10.3  +   6.7 

-15.2  +   1.8   +  3.0 

-  1.8  +10.3  +17.5 
-10.3  +  8.5  +13.9 


Jul  I  Aug  I  Sep 


+  6.4  -  3.1  -  8.4 
+  2.9  -  1.0  -  4.3 

-  0.9  +  5.0  -  4.1 
+  9.1  +  0.5  -22.3 
+12.3  +  8.2  -  7.7 

+  8.0  -  3.6  -  1.0 
+  0.5  -  0.9  -  0.9 

-  0.9  -  5.4  -  4.6 

-  4.6  +  0.9  -  4.1 
+  1.8  -  2.1  -  3.0 

-  1.1  +  0.3  -  0.9 
+  1.8  -  2.3  -  7.7 
+  1.8  -21.0  +  5.0 
+  5.4  -  3.2  -  7.7 
+10.8  -  8.1  -12.3 

+  7.3  +  1.5  -11.6 

0.0  -  2.5  -  5.4 

-  0.2  -  2.6  -  5.4 

-  0.3  +  0.7  -  1.0 

-  1.8  +  1.8  -  6.7 

+  1.2  -  2.5  -15.7 
+10.3  +  4.8  -  7.3 
+  3.0  -  5.4  -  4.8 
-21.8  -10.9  -  9.1 
+  1.8  +  5.4   0.0 

+  0.7  -  2.5  -  8.5 
+  4.3  -  2.5  -10.3 
+  9.7  +  2.5  -  3.6 
+  9.7  -  3.0  -  9.1 
+  7.3  -  6.7  -  9.1 

+  5.4  +  7.3  -  7.9 
+  1.2  +10.3  +  8.5 
+  7.9  -  3.0  +  1.8 
+  6.7  +  6.7  -  1.8 
+  0.7  -  5.4  -  2.5 

+  5.4  +  4.3  -  1.8 
-12.8  -  0.7  -16.4 
+  6.7  +  1.2  -  4.3 


Oct  I  Nov  I  Dec 


+  1.9  -  9.0  +  6.9 
+  0.6  +  6.1  -  1.8 
+  2.3  +  6.8  +15.0 

-  7.7  -  5.9  +  7.3 
-29.1  -  0.9  +  0.9 

-  8.4  +  5.7  +  8.5 

-  0.9  +  4.6  +  0.5 
+  3.6  +  4.1  +  8.2 

-  5.0  +  1.8  +  3.6 

-  4.3  -  3.0  +  3.6 

-  6.7  -  7.8  +  3.7 

-  6.4  -  1.3  +  2.8 
+  3.6  +10.9  +  4.1 

-  7.7  -  0.5  -  8.2 
-10.8  +12.5  +  9.7 

-  6.7  +  1.1  +  6.1 

-  7.4  -  1.1  +  1.6 

-  0.3  +  6.4  +11.9 

-  9.0  +  2.6  +  4.3 

-  1.2  +  0.7  +10.9 

-15.2  -  2.5  +  3.0 

-  8.5  +12.1  +  8.8 
-15.7  +  7.9  +  9.1 
-14.6  -  1.2  +11.5 

-  4.3  -  2.5  -  4.3 

-10.3  +  0.7  +13.9 
-13.9  -  9.1  -  4.3 

-  1.8  +  5.4  +  3.6 

-  2.5  +  1.8  +  4.8 

-  2.5  +  3.6  +  1.2 

-  9.1  +  0.7  +  3.0 
+  1.2  +  1.8  +12.1 
-19.4  +  5.4  +13.9 

-  7.9  +  6.7  +  6.7 
-15.2  +10.9  +13.9 

-  3.0  -  2.5  +  9.1 

-  1.8  -  1.8  +10.9 

-  9.1  -  1.8  +  4.8 


$ 

0° 

1° 

2" 

3° 

4° 

5° 

6° 

7° 

B" 

9° 

10° 

o 

+80 

-1.06 

-1.03 

-1.00 

-0.97 

-0.94 

-0.91 

-0.88 

-0.85 

-0.82 

-0.79 

-0.76 

+70 

-0.74 

-1.32 

-1.29 

-1.26 

-1.23 

-1.20 

-1.17 

-1.14 

-1.11 

-1.09 

-1.06 

+60 

+0.27 

+  0.46 

+0.77 

+  0.95 

+  1.00 

+  1.01 

+  1.00 

+  0.96 

+  0.74 

0.00 

-0.74 

+50 

-0.12 

-0.12 

-0.11 

-0.10 

-0.09 

-0.08 

-0.06 

-0.02 

+0.02 

+0.14 

+0.27 

+40 

-0.15 

-0.15 

-0.15 

-0.14 

-0.14 

-0.14 

-0.13 

-0.13 

-0.13 

-0.12 

-0.12 

+30 

-0.13 

-0.14 

-0.15 

-0.15 

-0.15 

-0.15 

-0.15 

-0.15 

-0.15 

-0.15 

-0.15 

+20 

-0.09 

-0.10 

-0.10 

-0.10 

-0.11 

-0.12 

-0.12 

-0.13 

-0.13 

-0.13 

-0.13 

+10 

-0.04 

-0.04 

-0.05 

-0.06 

-0.06 

-0.06 

-0.07 

-0.07 

-0.07 

-0.08 

-0.09 

+  0 

0.00 

0.00 

-0.01 

-0.01 

-0.01 

-0.02 

-0.02 

-0.02 

-0.02 

-0.03 

-0.04 

-  0 

0.00 

0.00 

+0.01 

+  0.01 

+  0.01 

+0.02 

+  0.02 

+  0.02 

+0.02 

+  0.03 

+0.04 

-10 

+0.04 

+0.04 

+  0.05 

+  0.06 

+  0.06 

+0.06 

+  0.07 

+  0.07 

+0.07 

+  0.08 

+0.09 

-20 

+0.09 

+0.10 

+0.10 

+0.10 

+  0.11 

+0.12 

+  0.12 

+  0.13 

+  0.13 

+  0.13 

+  0.13 

-30 

+0.13 

+0.14 

+0.15 

+  0.15 

+  0.15 

+  0.15 

+  0.15 

+  0.15 

+  0.15 

+  0.15 

+  0.15 

-40 

+0.15 

+  0.15 

+0.15 

+  0.14 

+0.14 

+0.14 

+  0.13 

+  0.13 

+  0.13 

+0.12 

+0.12 

-50 

+0.12 

+  0.12 

+  0.11 

+0.10 

+0.09 

+0.08 

+0.06 

+  0.02 

-0.02 

-0.14 

-0.27 

-60 

-0.27 

-0.46 

-0.77 

-0.95 

-1.00 

-1.01 

-1.00 

-0.96 

-0.74 

0.00 

+  0.74* 

-70 

+0.74 

+  1.32 

+  1.29 

+  1.26 

+  1.23 

+  1.20 

+  1.17 

+  1.14 

+  1.11 

+  1.09 

+  1.06 

-80 

+  1.06 

+  1.03 

+  1.00 

+0.97 

+0.94 

+0.91 

+0.88 

+  0.85 

+  0.82 

+  0.79 

+  0.76 

43 


Table  1-F--Estlniated  sinusoidal  part  of  annual  variation  (AV)  In  geomaRnetic  vertical  component  (Z). 
appropriate  to  geomagnetic  latitude  ($  =  53!5),  1905-1942;  also  multiplicative  latitude-    ^ 
factors  for  obtaining  sinusoidal  part  In  any  latitude  from  given  values 


Year 


1905 
1906 
1907 
1908 
1909 

1910 
1911 
1912 
1913 
1914 

1915 
1916 
1917 
1918 
1919 

1920 
1921 
1922 
1923 
1924 

1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 


Jan 


Feb   Mar 


2.7 
2.7 
3.3 
2.3 
2.8 


2.6  -  1.8 

2.6  -  1.8 
3.2  -  2.3 
2.2  -  1.6 

2.7  -  1.9 


2.7  -  2.6  -  1.9 

2.2  -  2.2  -  1.5 

2.1  -  2.0  -  1.4 

2.1  -  2.0  -  1.4 

1.1  -  1.1  -  0.8 

2.1  -  2.0  -  1.4 
2.1  -  2.0  -  1.4 
3.0  -  2.9  -  2.1 
3.0  -  2.9  -  2.0 
3.5  -  3.4  -  2.4 


-  2.3  -  2.2 

-  2.8  -  2.7 

-  2.8  -  2.7 

-  2.2  -  2.1 

-  2.0  -  1.9 

-  2.6  -  2.6 

-  2.6  -  2.5 

-  2.2  -  2.1 

-  2.3  -  2.2 

-  1.9  -  1.9 

-  2.0  -  1.9 

-  1.7  -  1.6 

-  1.9  -  1.8 

-  1.6  -  1.5 

-  1.5  -  1.5  . 


1.6 
1.9 
1.9 

1.5 
1.4 

1.8 
1.8 
1.5 
1.6 
1.3 

1.3 
1.2 
1.3 
1.1 
1.1 


2.0  -  1.9  -  1.4 

3.1  -  3.0  -  2.1 
2.6  -  2.5  -  1.8 
2.8  -  2.7  -  1.9 
2.4  -  2.3  -  1.6 


2.2 
1.7 
2.0 


2.1  -  1.5 
1.7  -  1.2 
1.9  -  1.3 


Apr  I  May  I  Jun 


0.6 
0.6 
0.7 
0.5 
0.6 


0.8 
0.8 
1.1 
0.7 
0.9 


2.0 
2.0 
2.5 
1.7 
2.1 


-  0.6  +  0.9  +  2.1 

-  0.5  +  0.7  +  1.7 

-  0.4  +  0.7  +  1.6 

-  0.4  +  0.7  +  1.6 

-  0.2  +  0.4  +  0.9 

-  0.4  +  0.7  +  1.6 

-  0.4  +  0.7  +  1.6 

-  0.6  +  1.0  +  2.3 

-  0.6  +  0.9  +  2.3 

-  0.7  +  1.1  +  2.6 

-  0.5  +  0.7  +  1.7 

-  0.6  +  0.9  +  2.1 

-  0.6  +  0.9  +  2.1 

-  0.5  +  0.7  +  1.7 

-  0.4  +  0.6  +  1.5 

-  0.6  +  0.8  +  2.0 

-  0.5  +  0.8  +  1.9 

-  0.5  +  0.7  +  1.6 

-  0.5  +  0.7  +  1.7 

-  0.4  +  0.6  +  1.5 

-  0.4  +  0.6  +  1.5 

-  0.4  +  0.5  +  1.3 

-  0.4  +  0.6  +  1.4 

-  0.3  +  0.5  +  1.2 

-  0.3  +  0.5  +  1.2 

-  0.4  +  0.6  +  1.5 

-  0.7  +  1.0  +  2.4 

-  0.6  +  0.8  +  2.0 

-  0.6  +  0.9  +  2.1 

-  0.5  +  0.8  +  1.8 

-  0.5  +  0.7  +  1.6 

-  0.4  +  0.5  +  1.3 

-  0.4  +  0.6  +  1.5 


Jul  I  Aug  I  Sep 


2.7  + 
2.7  + 
3.3  + 
2.3  + 


2.6 
2.6 
3.2 
2.2 


+  2.8  +  2.7  + 


1.8 
1.8 
2.3 
1.6 
1.9 


+  2.7  +  2.6  +  1.9 

+  2.2  +  2.2  +  1.5 

+  2.1  +  2.0  +  1.4 

+  2.1  +  2.0  +  1.4 

+  1.1  +  1.1  +  0.8 

+  2.1  +  2.0  +  1.4 
+  2.1  +  2.0  +  1.4 
+  3.0  +  2.9  +  2.1 
+  3.0  +  2.9  +  2.0 
+  3.5  +  3.4  +  2.4 

+  2.3  +  2.2  +  1.6 
+  2.8  +  2.7  +  1.9 
+  2.8  +  2.7  +  1.9 
+  2.2  +  2.1  +  1.5 
+  2.0  +  1.9  +  1.4 


+  2.6  +  2.6 
+  2.6  +  2.5 
+  2.2  +  2.1 


+  1.8 
+  1.8 
+  1.5 


Oct  I  Nov   Dec 


+  2.3  +  2.2  +  1.6 
+  1.9  +  1.9  +  1.3 

+  2.0  +  1.9  +  1.3 

+  1.7  +  1.6  +  1.2 

+  1.9  +  1.8  +  1.3 

+  1.6  +  1.5  +  1.1 

+  1.5  +  1.5  +  1.1 

+  2.0  +  1.9  +  1.4 
+  3.1  +  3.0  +  2.1 
+  2.6  +  2.5  +  1.8 
+  2.8  +  2.7  +  1.9 
+  2.4  +  2.3  +  1.6 

+  2.2  +  2.1  +  1.5 
+  1.7  +  1.7  +  1.2 
+  2.0  +  1.9  +  1.4 


+  0.6  -  0.8  -  2.0 

+  0.6  -  0.8  -  2.0 

+  0.7  -  1.1  -  2.5 

+  0.5  -  0.7  -  1.7 

+  0.6  -  0.9  -  2.1 

+  0.6  -  0.9  -  2.1 

+  0.5  -  0.7  -  1.7 

+  0.4  -  0.7  -  1.6 

+  0.4  -  0.7  -  1.6 

+  0.2  -  0.4  -  0.9 

+  0.4  -  0.7  -  1.6 

+  0.4  -  0.7  -  1.6 

+  0.6  -  1.0  -  2.3 

+  0.6  -  0.9  -  2.3 

+  0.7  -  1.1  -  2.6 


0.5 
0.6 
0.6 
0.5 
0.4 

0.6 
0.5 
0.5 
0.5 
0.4 

0.4 
0.4 
0.4 
0.3 
0.3 


0.7  -  1.7 

0.9  -  2.1 

0.9  -  2.1 

0.7  -  1.7 

0.6  -  1.5 

0.8  -  2.0 

0.8  -  1.9 

0.7  -  1.6 

0.7  -  1.7 

0.6  -  1.5 

0.6  -  1.5 

0.5  -  1.3 

0.6  -  1.4 

0.5  -  1.2 

0.5  -  1.2 


+  0.4  -  0.6  -  1.5 

+  0.7  -  1.0  -  2.4 

+  0.6  -  0.8  -  2.0 

+  0.6  -  0.9  -  2.1 

+  0.5  -  0.8  -  1.8 


0.5  -  0.7  - 
0.4  -  0.5  - 
0.4  -  0.6  - 


1.6 
1.3 
1.5 
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0° 

1° 

1  2" 

3° 

4° 

5° 

6° 

7° 

8° 

9° 
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+80 

-12.4 

-12.6 

-12.8 

-13.0 

-13.2 

-13.4 

-13.6 

-13.7 

-13.8 

-13.9 

-14.0 

+70 

-10.2 

-10.5 

-10.7 

-10.9 

-11.1 

-11.3 

-11.5 

-11.8 

-12.0 

-12.2 

-12.4 

+60 

-  5.1 

-  6.4 

-  7.3 

-  8.0 

-  8.5 

-  8.9 

-  9.3 

-  9.6 

-  9.8 
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-10.2 

+50 

+  1.3 

+  1.2 

+  1.1 

+  1.0 

+  0.9 

+  0.8 

+  0.6 

0.0 

-  0.9 

-  3.0 

-  5.1 

+40 

+  1.6 

+  1.6 

^    1.6 

+  1.6 

+  1.5 

+  1.5 

+  1.5 

+  1.4 

+  1.4 
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+  1.3 
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+  1.6 

+  1.6 
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+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+20 

+  1.6 

+  1.6 
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+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  10 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  0 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 
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+  1.6 

+  1.6 
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+  1.6 

-  0 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

-10 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

-20 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

-30 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

-40 

+  1.6 

+  1.6 

+  1.6 

+  1.6 

+  1.5 

+  1.5 

+  1.5 

+  1.4 

+  1.4 

+  1.3 

+  1.3 

-50 

+  1.3 

+  1.2 

+  1.1 

+  1.0 

+  0.9 

+  0.8 

+  0.6 

0.0 

-  0.9 

-  3.0 

-  5.1 

-60 

-  5.1 

-  6.4 

-  7.3 

-  8.0 

-  8.5 

-  8.9 

-  9.3 

-  9.6 

-  9.8 

-10.0 

-10.2 

-70 

-10.2 

-10.5 

-10.7 

-10.9 

-11.1 

-11.3 

-11.5 

-11.8 

-12.0 

-12.2 

-12.4 

-80 

-12.4 

-12.6 

-12.8 

-13.0 

-13.2 

-13.4 

-13.6 

-13.7 

-13.8 

-13.9 

-14.0 
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Table  l-Gl — Corrections  to  refer  to  GMT  of  observation  the  values  of  dally  mean  departures  (P) 
from  monthly  means  for  75°  west  meridian  time  as  given  in  Table  G 


Correction  to  P  with  appropriate  sign 

for  AP 

'   (P  for  preceding  day  -  P 

for  day 

of 

AP 

observation)  for  Greenwich 

mean  nour  of  observation  05 

to  17 

05   1  06 

1  07 

08   1   09   1   10 

11 

1   12   1   13 

14 

1  15 

1  16 

17 

Y 

Y      Y 

Y 

Y      Y      Y 

Y 

Y      Y 

Y 

Y 

Y 

Y 

1 

0      0 

0 

0      0      0 

0 

0      0 

0 

0 

0 

0 

2 

1      1 

1 

1    1    1 

0 

0      0 

0 

0 

0 

0 

3 

2      1 

1 

1    1    1 

1 

1    1 

0 

0 

0 

0 

4 

2      2 

2 

2      1      1 

1 

1    1 

0 

0 

0 

0 

5 

3      2 

2 

2      2      1 

1 

1    1 

1 

0 

0 

0 

6 

3      3 

3 

2      2.2 

2 

1    1 

1 

0 

0 

0 

7 

4      3 

3 

3      2      2 

2 

1    1 

1 

0 

0 

8 

4      4 

3 

3      3      2 

2 

2      1 

1 

0 

0 

9 

5      4 

4 

3      3      3 

2 

2      2 

1 

0 

0 

10 

5      5 

4 

4      3      3 

2 

2      2 

1 

0 

0 

11 

6      5 

5 

4      4      3 

3 

2      2 

1 

0 

0 

12 

6      5 

5 

4      4      4 

3 

2      2 

2 

0 

13 

7      6 

5 

5      4      4 

3 

3      2 

2 

0 

14 

7      6 

6 

5      5      4 

4 

3      2 

2 

0 

15 

8      7 

6 

6      5      4 

4 

3      3 

2 

0 

16 

8      7 

7 

6      5      5 

4 

3      3 

2 

0 

17 

9      8 

7 

6      6      5 

4 

4      3 

2 

0 

18 

9      8 

8 

7      6      5 

4 

4      3 

2 

0 

19 

10      9 

8 

7      6      6 

5 

4      3 

2 

2 

0 

20 

10      9 

8 

8      7      6 

5 

4      3 

2 

2 

0 

21 

11     10 

9 

8      7      6 

5 

4      4 

3 

2 

0 

22 

11     10 

9 

8      7  ,     6 

6 

5      4 

3 

2 

0 

23 

12     11 

10 

9      8      7 

6 

5      4 

3 

2 

0 

24 

12     11 

10 

9      8      7 

6 

5      4 

3 

2 

0 

25 

13     11 

10 

9      8      7 

6 

5      4 

3 

2 

0 

26 

13     12 

11 

10      9      8 

6 

5      4 

3 

2 

0 

27 

14     12 

11 

10      9      8 

7 

6      5 

3 

2 

0 

28 

14     13 

12 

10      9      8 

7 

6      5 

4 

2 

0 

29 

15     13 

12 

11     10      8 

7 

6      5 

4 

2 

0 

30 

15     14 

13 

11     10      9 

8 

6      5 

4 

2 

0 

31 

16     14 

13 

12     10      9 

8 

6      5 

4 

3 

0 

32 

16     15 

13 

12     11      9 

8 

7      5 

4 

3 

0 

33 

17     15 

14 

12     11     10 

8 

7      6 

4 

3 

0 

34 

17     16 

14 

13     11     10 

8 

7      6 

4 

3 

0 

35 

18     16 

15 

13     12     10 

9 

7      6 

4 

3 

0 

36 

18     16 

15 

14     12     11 

9 

7      6 

4 

3 

2 

0 

37 

19     17 

15 

14     12     11 

9 

8      6 

5 

3 

2 

0 

38 

19     17 

16 

14     13     11 

10 

8      6 

5 

3 

2 

0 

39 

20     18 

16 

15     13     11 

10 

8      7 

5 

3 

2 

0 

40 

20     18 

17 

15     13     12 

10 

8      7 

5 

3 

2 

0 

41 

21     19 

17 

15     14     12 

10 

9      7 

5 

3 

2 

0 

42 

21     19 

18 

16     14     12 

10 

9      7 

5 

3 

2 

0 

43 

22     20 

18 

16     14     13 

11 

9      7 

5 

4 

2 

0 

44 

22     20 

18 

16     15     13 

11 

9      7 

6 

4 

2 

0 

45 

23     21 

19 

17     15     13 

11 

9      8 

6 

4 

2 

0 

46 

23     21 

19 

17     15     13 

12 

10      8 

6 

4 

2 

0 

47 

24     22 

20 

18     16     14 

12 

10      8 

6 

4 

2 

0 

48 

24     22 

20 

18     16     14 

12 

10      8 

6 

4 

2 

0 

49 

25     22 

20 

18     16     14 

12 

10      8 

6 

4 

2 

0 

50 

25     23 

21 

19     17     15 

12 

10      8 

6 

4 

2 

0 

05 

04 

03 

02 

01 

24 

23 

22 

21 

20 

19 

18 

17 

AP 

Cor 

rectlor 

to  P  w 

1th  ap[ 

)roprlat 

e  sign 

for  AP 

-  (P  f( 

)r  folio 

wing  da 

ly  -  P  1 

'or  day 

of 

observation)  for  Greenwich  mean  hour  of  observation  17  to  05 
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Table  1-G2 — Corrections  to  values  of  P  In  Table  G  when  observation  was  made  between  12h  (75  west 


Year 


meridian  time 

)  of  last  day  of 

one  mon 

th  and  12h  (75° 

UHT)  of 

first  day 

of 

succeedi 

ng  month 

and  vice  versa 

Add  alge 

bralcally  to  P  Tor  last 

day.,  of  month  to 

reduce  to  mean  of  following  month 

Year 

Jan 

i   Feb 

1  Mar 

Apr 

1  May 

1  Jun 

Jul 

1  Aug 

1   Sep 

Oct 

i   Nov 

1   Dec 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

1905 

+  10 

-  4 

0 

-  6 

+  4 

+  2 

+  12 

+  11 

-  2a 

+  19a 

-11 

-  1 

1906 

+  9 

+  2 

-  4 

+  6 

0 

+  9 

+  10 

+  10 

+  la 

+  5a 

+  14 

+  8 

1907 

+22 

-15 

-  8a 

,+  1^ 

+  1 

+  8 

+  6 

+  10 

+  12 

+  4 

-  8 

+  10 

1908 

+  7 

+  8 

+  4 

+  8 

+  2 

+  6 

+  15 

+  23 

-  4 

+  4 

-  4 

+  19 

1909 

0 

+  11 

0 

-  9a 

+  11^ 

-12* 

+  6 

+  13 

+25 

+26 

-14 

+  8 

-  4 

1910 

+  2 

+  12 

+  8 

0 

-  1 

+  4 

+  20 

+  4 

+  18 

-  2 

+  3 

+  10 

1911 

+  10 

+  5 

+  6 

+  2 

+  2 

+  6 

+  10 

+  10 

+  8 

0* 

+  5* 

+  2 

1912 

+  10 

+  6 

+  10 

+  7 

+  2 

+  10 

+  12 

+  10 

+  6* 

+  5* 

+  2a 

+  3ia 

1913 

+  5 

+  8 

+  14 

+  5 

+  2 

+  10 

+  13 

+  14 

+  10 

+  2* 

+  3* 

+  6a 

1914 

+  6 

+  12 

+  14 

0 

+  12 

+  7 

+  12 

+  7 

+  12 

+  10 

0 

+  13 

1915 

+  10 

+  10 

+  6 

-  2a 

+23a 

+  4 

+  12 

+  10 

+  16 

+  14 

-  4 

+  6 

1916 

0 

+25 

-  4 

+  5 

+  4 

+  14 

+  16 

+  7 

+  8 

+  8 

+  6 

+  12 

1917 

+  2 

-  1 

+  2 

+  2 

+  2 

+  8 

+  34 

-12 

+  10 

0 

+  6* 

-  2a 

1918 

+  13 

+  7 

+  7 

0 

-   4 

0 

+  20 

+20 

+  8 

-  2 

+  12 

0 

1919 

0 

+  11 

-  2 

+  10 

-14 

+  5 

+24 

+  8 

+  8 

-12 

+  8 

+  2 

1920 

+  7 

+  24 

0 

-14 

-  1 

+  8 

+  13 

+24 

+  6 

-  3 

+  2 

-  2 

1921 

-  3 

+  7 

+  5 

+21 

-  8a 

+  lia 

+  11 

+  8 

+  2 

0 

+  2 

+  8 

1922 

+  4 

+  11' 

-  2 

+  2 

0 

+  12* 

+  13* 

+  12* 

0 

0 

+  1 

+  4 

1923 

+  8 

+  8 

-  2 

+  3 

+  5 

+  4 

+  4 

+  11 

+  13 

-  4 

+  4 

+  9 

1924 

+  2 

+  3 

0^ 

+  7^ 

+  8 

0 

+  4 

+  18 

+  2 

+  2* 

oa 

+  7* 

1925 

+  4a 

+  la 

+  5a 

+  4a 

+  12* 

+  3a 

+  15* 

+25* 

+  6* 

-  5* 

+  1* 

+  19* 

1926 

+  8 

+  4 

0^ 

-  9a 

-  1* 

+  ea 

+  10 

+  15 

+  10 

-10 

+  5 

+  10 

1927 

+  2 

+  8 

-  2 

-  4 

-15 

+23* 

+  18* 

+  13* 

.+20* 

-14* 

+  6* 

+  1* 

1928 

+  4a 

+  8 

+  ■7 

+  18 

+  10 

+  20 

+  1 

+  8a 

+  17a 

-  4 

-  4 

+  6 

1929 

+  16 

+  10 

-14 

0 

+  3 

+  14 

+  3 

+  10 

+  10 

+  5 

+  7 

0 

1930 

+  6 

+  4 

+  7 

+  1 

+  3 

0 

+  6 

+  14 

+  8 

-  2 

-  2 

-  4 

1931 

+  5a 

+  7a 

-  4 

+  6 

+  2 

+  4 

+  12 

+  12 

+  12 

+  6* 

+  2* 

+  4 

1932 

+  5 

+  8 

+  2 

0 

-  4 

0 

+  10 

+  10 

+  3 

+  2 

+  8 

+  6 

1933 

0 

+  6. 

+  5 

+  5 

-  5 

0 

+  14 

+  10 

0 

+  4 

■+  1 

+  4 

1934 

+  2 

+  4 

-  4 

+  1 

-  2 

+  3 

+  15 

+  8 

0 

0' 

+  8 

+  6 

1935 

+  2 

+  2 

-  3 

-  2 

+  5 

+  2 

+  2 

+  16 

+  6 

-  2 

+  4 

+  2 

1936 

+  3 

-  2 

+  6 

-10 

+  4 

+  2 

-  2 

+  8 

+  11 

+  6 

-  6 

+  4 

1937 

+  10 

-  2 

+'  3 

-  2 

-10 

-  2 

+  12 

+  3 

+  22 

-12 

0 

+  25 

1938 

-17 

-  6 

+  3 

-  4 

-16 

+  10 

+  3 

+  13 

+  8 

-  6 

+  1 

-18 

1939 

+  17 

+  2 

+  10 

-  8 

-14 

+  7 

+  5 

0 

+  14 

-20 

-  2 

+  9 

1940 

-  8 

+  18 

-  1 

-17 

0 

-  4- 

+  3 

+  8 

+  4 

0 

-  6 

-  3 

1941 

+  1 

+27 

-21 

-11 

-  8 

+36* 

-10* 

+  17* 

-  5 

0 

-11 

-12 

1942 

-  1 

+  9 

-  4 

-16 

-  6 

+  5 

+  2 

+  6 

+  6 

-  2 

-  3 

■• 

Feb 

Nar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Jan 

Subtract  algebraically  from  P  for  first  day  of 
month  to  reduce  to  mean  of  preceding  month 


^Value  from  Cheltenham  only  corrected  to  mean  of  San  Juan  and  Cheltenham 
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Table  l-H--Honthly  factors  to  be  multiplied  by  values  of  Table  G  In  obtaining  for  75th  meridian  time 
the  dally  mean  departures  from  monthly  means  (P)  In  geomagnetic  north  component  (x') 


J— 

Jan  1    Feb   |   Mar 

Apr  1   May   1   Jun 

Jul    1   Aug   1    Sep 

Oct   1   Nov    1    Dec 

+88 

+1.05  +0.68  +0.37 

+0.69   +0.52  +0.16 

+0.18  +0.15   +0.05 

+0.13  +0.18  +0.43 

+  87 

+1.47  +1.16  +0.61 

+1.06  +0.72  +0.24 

+0.38  +0.22  +0.10 

+0.18  +0.30  +0.61 

+  86 

+1.77   +1.58   +0.84 

+1.45  +0.93  +0.34 

+0.54  +0.33  +0.16 

+0.31   +0.44  +0.79 

+  85 

+2.09   +1.88  +1.22 

+1.84  +1.10  +0.46 

+0.77  +0.41   +0.25 

+0.40  +0.61   +0.97 

+  84 

+2.31   +2.06  +1.54 

+2.15  +1.26  +0.60 

+1.00  +0.62   +0.35 

+0.49   +0.80  +1.11 

+  83 

+2.53  +2.27  +1.83 

+2.57  +1.39   +0.74 

+1.22  +0.80  +0.48 

+0.64  +0.99  +1.27 

+  82 

+2.67   +2.40  +2.09 

+2.84  +1.51   +0.90 

+1.43  +0.97  +0.61 

+0.78  +1.23  +1.38 

+  81 

+2.82   +2.51   +2.35 

+3.16  +1.63  +1.11 

+1.60  +1.18  +0.84 

+0.97  +1.55  +1.48 

+  80 

+2.94  +2.58  +2.49 

+3.37  +1.75  +1.28 

+1.71  +1.37  +1.04 

+1.19  +1.94  +1.58 

+  79 

+3.03  +2.67  +2.61 

+3.58  +1.83  +1.43 

+1.82   +1.55  +1.29 

+1.41  +2.23  +1.68 

+  78 

+3.04  +2.73  +2.72 

+3.74  +1.90  +1.59 

+1.92  +1.68  +1.49 

+1.56  +2.47  +1.76 

+  77 

+3.05  +2.77  +2.81 

+3.91   +1.98  +1.73 

+1.96  +1.82  +1.67 

+1.70  +2.67  +1.84 

+  76 

+3.04  +2.82  +2.85 

+4.03  +2.05  +1.81 

+2.05  +1.94  +1.84 

+1.83  +2.83  +1.88 

+  75 

+3.02  +2.82  +2.89 

+4.10  +2.11   +1.90 

+2.08  +2.03  +2.00 

+1.92  +2.96  +1.92 

+  74 

+2.97  +2.78  +2.90 

+4.11   +2.15  +1.96 

+2.12  +2.08  +2.09 

+1.99  +3.03  +1.97 

+  73 

+2.91  +2.76  +2.89 

+4.08  +2.15  +2.00 

+2.12  +2.17  +2.17 

+2.08  +3.06  +2.01 

+  72 

+2.83  +2.71  +2.86 

+4.01   +2.15  +2.00 

+2.15   +2.19   +2.20 

+2.10  +3.05  +2.01 

+  71 

+2.72  +2.64  +2.81 

+3.88  +2.12  +1.98 

+2.17  +2.20  +2.22 

+2.11  +2.99  +2.02 

+  70 

+2.60  +2.55   +2.68 

+3.73  +2.09  +1.92 

+2.18  +2.19  +2.20 

+2.08  +2.89   +2.00 

+  69 

+2.44  +2.47  +2.50 

'+3.33  +2.02  +1.86 

+2.16  +2.15  +2.20 

+2.01   +2.74  +1.92 

+  68 

+2.29  +2.34  +2.42 

+3.18  +1.95  +1.79 

+2.15  +2.08  +2.07 

+1.88  +2.47  +1.89 

+  67 

+2.09  +2.19  +2.27 

+2.89  +1.85  +1.66 

+2.06  +1.99   +1.97 

+1.77  +2.14  +1.79 

+  66 

+1.88  +2.00  +2.06 

+2.61   +1.74  +1.54 

+1.99  +1.94  +1.90 

+1.63  +1.85  +1.66 

+  65 

+1.62  +1.80  +1.82 

+2.30  +1.59  +1.38 

+1.89  +1.72  +1.72 

+1.45  +1.60  +1.54 

+  64 

+1.29  +1.60  +1.58 

+1.89  +1.43  +1.20 

+1.64  +1.57  +1.53 

+1.26  +1.43  +1.39 

+  63 

+1.10  +1.36  +1.35 

+1.38  +1.26  +1.02 

+1.33  +1.30  +1.33 

+1.09  +1.28  +1.27 

+  62 

+1.02  +1.20  +1.15 

+1.10  +1.05   +0.79 

+1.08  +1.06  +1.08 

+0.95  +1.15  +1.14 

+  61 

+0.93  +1.07  +0.97 

+0.86  +0.82  +0.62 

+0.87   +0.91   +0.90 

+0.86  +1.04  +1.06 

+  60 

+0.88  +0.97  +0.84 

+0.66  +0.70  +0.48 

+0.66  +0.82  +0.76 

+0.78  +0.96  +0.98 

+  58 

+0.81   +0.83  +0.69 

+0.50  +0.52  +0.30 

+0.41   +0.62  +0.53 

+0.66  +0.89  +0.92 

+  56 

+0.84  +0.75   +0.65 

+0.50  +0.47  +0.24 

+0.33  +0.59  +0.54 

+0.66  +0.83  +0.86 

+54 

+0.88  +0.75  +0.69 

+0.57  +0.50  +0.31 

+0.36  +0.60  +0.60 

+0.79  +0.81  +0.87 

+  52 

+0.89  +0.83  +0.80 

+0.68  +0.60  +0.47 

+0.49  +0.66  +0.74 

+0.84  +0.83  +0.88 

+  50 

+0.95  +0.92  +0.91 

+0.81   +0.77   +0.64 

+0.62  +0.76  +0.82 

+0.88  +0.86  +0.95 

+48 

+0.98  +1.00  +1.00 

+0.87  +0.83  +0.74 

+0.67  +0.85  +0.88 

+0.91   +0.94  +0.97 

+46 

+1.02  +1.04  +1.05 

+0.96  +0.89   +0.87 

+0.72  +0.88  +0.93 

+0.95  +0.99  +0.98 

+44 

+1.02  +1.07  +1.08 

+1.03  +0.93  +0.96 

+0.82  +0.92  +0.94 

+0.97  +1.01  +1.01 

+42 

+1.02  +1.09  +1.12 

+1.07  +0.97  +1.03 

+0.90  +0.95  +0.98 

+0.98  +1.04  +1.02 

+40 

+1.02  +1.11  +1.12 

+1.09  +1.01  +1.04 

+0.99  +1.01  +1.01 

+1.02  +1.05  +1.03 

+38 

+1.02  +1.12  +1.12 

+1.13  +1.08  +1.12 

+1.06  +1.05  +1.05 

+1.05  +1.08  +1.03 

+36 

+1.02  +1.13  +1.13 

+1.16  +1.12  +1.20 

+1.15  +1.10  +1.08 

+1.06  +1.09  +1.03 

+  34 

+1.02  +1.16  +1.13 

+1.18  +1.16  +1.28 

+1.23  +1.17  +1.11 

+1.09  +1.12  +1.04 

+  32 

+1.03  +1.17  +1.13 

+1.20  +1.20  +1.32 

+1.33  +1.21   +1.14 

+1.10  +1.14  +1.04 

+  30 

+1.06  +1.18  +1.13 

+1.20  +1.23  +1.36 

+1.38  +1.24  +1.18 

+1.13  +1.15  +1.05 

+  28 

+1.08  +1.20  +1.15 

+1.22  +1.25   +1.40 

+1.43  +1.32  +1.20 

+1.13  +1.16  +1.07 

+  26 

+1.08  +1.21  +1.17 

+1.24  +1.28  +1.44 

+1.48  +1.35  +1.23 

+1.16  +1.17  +1.08 

+  24 

+1.10  +1.21   +1.18 

+1.26  +1.28  +1.44 

+1.52   +1.38  +1.26 

+1.17  +1.18  +1.08 

+  22 

+1.13  +1.21  +1.20 

+1.26  +1.28  +1.44 

+1.54  +1.39   +1.29 

+1.19  +1.19  +1.09 

+20 

+1.15   +1.21   +1.21 

+1.29  +1.28  +1.46 

+1.54  +1.45  +1.31 

+1.21   +1.20  +1.09, 

+  18 

+1.15   +1.21   +1.23 

+1.31   +1.29  +1.46 

+1.54  +1.46  +1.32 

+1.21  +1.20  +1.10 

+16 

+1.16  +1.24  +1.26 

+1.32  +1.30  +1.46 

+1.54  +1.46  +1.34 

+1.22  +1.21   +1.13 

+  14 

+1.20  +1.26  +1.28 

+1.32  +1.30  +1.48 

+1.54  +1.46  +1.34 

+1.24  +1.22  +1.14 

+  12 

+1.22  +1.26  +1.30 

+1.33  +1.31  +1.48 

+1.54  +1.46  +1.35 

+1.25  +1.23  +1.15 

+  10 

+1.25   +1.29   +1.30 

+1.36  +1.31   +1.48 

+1.54  +1.46  +1.35 

+1.26  +1.23  +1.16 

+  8 

+1.25  +1.31  +1.30 

+1.37  +1.32  +1.48 

+1.54  +1.48  +1.35 

+1.28  +1.24  +1.17 

+  6 

+1.25  +1.31  +1.30 

+1.37  +1.32  +1.48 

+1.54  +1.49   +1.35 

+1.28   +1.25  +1.17 

+  4 

+1.25  +1.33  +1.30 

+1.38  +1.32  +1.48 

+1.54  +1.51  +1.35 

+1.28  +1.28  +1.16 

+  2 

+1.25  +1.33  +1.30 

+1.38  +1.32  +1.48 

+1.54  +1.51  +1.35 

+1.28  +1.28  +1.15 

0 

+1.25  +1.33  +1.30 

+1.38  +1.32  +1.48 

+1.52  +1.51   +1.34 

+1.28  +1.28  +1.14 

66 


.-I 

I 


Table  l-H— Monthly  factors  to  be  multiplied  by  values  of  Table  G  In  obtaining  for  75th  meridian  time 
the  dally  mean  departures  from  monthly  means  (P)  In  geomagnetic  north  component  (X  )— Concluded 


* 

Jan 

Feb 

1  .Mar 

Apr 

1   May 

1  Jun 

Jul 

Aug 

Sep 

Oct 

Nov    1    Dec 

0 

+1.25 

+  1.33 

+  1.30 

+1.38 

+  1.32 

+  1.48 

+1.52 

+1.51 

+  1.34 

+1.28 

+1.28  +1.14 

-   2 

+  1.25 

+  1.34 

+  1.30 

+  1.38 

+1.32 

+  1.48 

+  1.48 

+  1.51 

+  1.34 

+  1.27 

+1.28  +1.14 

-  4 

+  1.25 

+  1.34 

+  1.30 

+1.38 

+  1.32 

+1.48 

+  1.46 

+1.51 

+1.32 

+1.26 

+1.25  +1.14 

-  6 

+  1.25 

+  1.34 

+  1.30 

+  1.38 

+  1.32 

+1.48 

+  1.46 

+1.51 

+  1.31 

+  1.25 

+1.24  +1.12 

-  8 

+  1.24 

+  1.34 

+  1.30 

+1.38 

+  1.32 

+  1.48 

+  1.45 

+  1.50 

+1.31 

+  1.24 

+1.22  +1.10 

-10 

+  1.22 

+1.33 

+1.30 

+  1.38 

+  1.32 

+  1.48 

+  1.45 

+  1.48 

+  1.30 

+  1.23 

+1.21   +1.09 

-12 

+  1.22 

+  1.33 

+  1.30 

+1.38 

+  1.32 

+1.48 

+  1.45 

+  1.46 

+  1.27 

+  1.22 

+1.20  +1.09 

-14 

+  1.22 

+  1.31 

+1.30 

+1.38 

+  1.32 

+  1.48 

+  1.44 

+  1.46 

+1.27 

+1.21 

+1.19  +1.08 

-16 

+  1.20 

+1.31 

+  1.30 

+  1.38 

+  1.31 

+1.48 

+  1.43 

+1.46 

+  1.26 

+  1.19 

+1.17   +1.05 

-18 

+  1.19 

+1.30 

+  1.28 

+  1.38 

+  1.30 

+  1.48 

+  1.43 

+  1.46 

+  1.25 

+  1.18 

+1.15   +1.04 

-20 

+  1.16 

+1.27 

+  1.26 

+1.38 

+1.29 

+  1.47 

+  1.43 

+  1.46 

+1.24 

+  1.17 

+1.14  +1.03 

-22 

+  1.15 

+1.22 

+1.26 

+  1.37 

+1.28 

+  1.47 

+1.43 

+1.46 

+  1.23 

+1.16 

+1.11   +1.01 

-24 

+  1.14 

+1.21 

+1.25 

+  1.35 

+  1.27 

+  1.46 

+1.43 

+1.45 

+1.22 

+  1.13 

+1.09  +0.98 

-26 

+  1.12 

+1.18 

+1.21 

+  1.33 

+1.26 

+  1.44 

+  1.43 

+1.43 

+  1.20 

+  1.10 

+1.08  +0.97 

-28 

+  1.08 

+1.16 

+1.20 

+  1.32 

+  1.25 

+  1.44 

+  1.43 

+1.40 

+1.18 

+1.10 

+1.05  +0.95 

-30 

+  1.09 

+  1.09 

+1.17 

+  1.32 

+1.24 

+  1.44 

+  1.43 

+1.39 

+  1.16 

+  1.07 

+1.04  +0.92 

-32 

+  1.05 

+  1.06 

+  1.15 

+  1.29 

+  1.21 

+1.43 

+1.41 

+1.38 

+  1.16 

+  1.06 

+1.03  +0.90 

-34 

+0.97 

+  1.02 

+1.13 

+  1.26 

+  1.19 

+  1.40 

+1.40 

+1.37 

+  1.16 

+  1.02 

+1.00  +0.87 

-36 

+  0.90 

+0.96 

+  1.08 

+1.25 

+1.17 

+1.39 

+  1.39 

+  1.33 

+1.16 

+  1.01 

+0.96  +0.85 

-38 

+0.83 

+0.92 

+1.04 

+  1.21 

+1.16 

+1.36 

+  1.38 

+1.32 

+1.15 

+  0.99 

+0.95  +0.82 

-40 

+0.78 

+0.88 

+1.02 

+1.18 

+1.12 

+1.35 

+  1.38 

+1.30 

+  1.15 

+0.98 

+0.94  +0.79 

-42 

+0.71 

+0.83 

+  0.97 

+  1.13 

+  1.08 

+1.32 

+  1.35 

+1.26 

+  1.15 

+0.95 

+0.91   +0.76 

-44 

+  0.67 

+0.81 

+0.93 

+1.10 

+  1.04 

+  1.30 

+  1.33 

+  1.22 

+  1.11 

+0.92 

+0.86  +0.72 

-46 

+0.56 

+0.77 

+0.89 

+1.06 

+1.01 

+  1.28 

+  1.31 

+  1.19 

+1.08 

+0.86 

+0.83  +0.65 

-48 

+0.52 

+0.74 

+0.82 

+  1.01 

+0.97 

+1.28 

+  1.28 

+1.14 

+1.02 

+0.78 

+0.77  +0.55 

-50 

+0.48 

+0.67 

+0.78 

+  0.97 

+  0.93 

+1.27 

+  1.20 

+  1.05 

+0.93 

+  0.73 

+0.71  +0.48 

-52 

+0.39 

+0.58 

+0.72 

+0.92 

+  0.89 

+  1.18 

+1.13 

+0.94 

+  0.82 

+0.61 

+0.56  +0.35 

-54 

+0.28 

+0.52 

+0.59 

+0.87 

+0.86 

+1.17 

+  1.11 

+0.86 

+0.71 

+0.51 

+0.46  +0.23 

-56 

+0.26 

+0.51 

+0.53 

+0.72 

+0.89 

+1.15 

+  1.06 

+  0.86 

+0.67 

+0.46 

+0.44  +0.18 

-58 

+0.32 

+0.54 

+0.52 

+0.72 

+  0.95 

+1.24 

+  1.03 

+0.94 

+  0.71 

+0.46 

+0.48  +0.22 

-60 

+0.52 

+0.72 

+0.74 

+  0.87 

+  1.03 

+  1.31 

+  1.11 

+1.11 

+0.87 

+  0.60 

+0.66  +0.36 

-61 

+0.70 

+0.83 

+0.91 

+0.96 

+  1.14 

+  1.40 

+1.19 

+  1.24 

+  1.01 

+  0.80 

+0.81  +0.47 

-62 

+  0.84 

+0.93 

+  1.06 

+  1.04 

+1.23 

+  1.53 

+1.29 

+  1.37 

+  1.18 

+1.00 

+0.98   +0.59 

-63 

+  1.06 

+  1.17 

+  1.19 

+  1.19 

+  1.35 

+  1.66 

+  1.45 

+  1.59 

+1.38 

+1.31 

+1.20  +0.71 

-64 

+1.28 

+1.38 

+  1.29 

+  1.39 

+  1.53 

+  1.86 

+  1.63 

+  1.83 

+1.62 

+1.71 

+1.33  +0.90 

-65 

+  1.46 

+1.53 

+  1.57 

+1.59 

+  1.74 

+2.01 

+  1.99 

+2.06 

+  1.87 

+2.04 

+1.48  +1.03 

-66 

+  1.57 

+  1.70 

+  1.85 

+  1.79 

+  1.98 

+2.22 

+2.39 

+2.28 

+2.11 

+2.36 

+1.62  +1.15 

-67 

+  1.67 

+1.79 

+1.96 

+  1.96 

+2.29 

+2.40 

+2.63 

+2.45 

+2.31 

+2.65 

+1.74  +1.25 

-68 

+1.69 

+1.83 

+2.02 

+2.08 

+2.65 

+2.53 

+2.90 

+2.68 

+2.49 

+2.88 

+1.82  +1.33 

-69 

+1.74 

+1.89 

+2.11 

+2.21 

+2.85 

+2.68 

+3.11 

+2.78 

+2.63 

+3.15 

+1.90  +1.38 

-70 

+1.71 

+1.92 

+2.15 

+2.30 

+3.10 

+2.68 

+3.30 

+2.91 

+2.76 

+3.38 

+1.95  +1.43 

-71 

+  1.70 

+1.94 

+2.17 

+2.33 

+3.19 

+2.72 

+3.45 

+3.04 

+2.85 

+3.52 

+1.99  +1.48 

-72 

+1.69 

+  1.92 

+2.15 

+2.32 

+3.27 

+2.70 

+3.58 

+3.09 

+2.93 

+3.63 

+2.01   +1.49 

-73 

+  1.68 

+1.91 

+2.13 

+2.26 

+3.27 

+2.69 

+3.70 

+3.14 

+2.98 

+3.69 

+2.01   +1.49 

-74 

+  1.68 

+  1.83 

+2.08 

+2.19 

+3.25 

+2.64 

+3.78 

+3.18 

+2.98 

+3.72 

+2.01   +1.47 

-75 

+1.67 

+  1.76 

+  1.96 

+2.12 

+3.15 

+2.58 

+3.85 

+3.23 

+2.97 

+3.68 

+1.94  +1.43 

-76 

+  1.61 

+1.70 

+1.79 

+2.01 

+3.03 

+2.51 

+3.86 

+3.22 

+2.93 

+3.64 

+1.91   +1.35 

-77 

+1.57 

+1.55 

+1.63 

+1.91 

+2.88 

+2.42 

+3.86 

+3.21 

+2.84 

+3.54 

+1.82  +1.29 

-78 

+1.51 

+1.48 

+1.45 

+1.72 

+2.65 

+2.35 

+3.86 

+3.12 

+2.80 

+3.39 

+1.77  +1.18 

-79 

+  1.41 

+1.34 

+1.20 

+1.52 

+2.40 

+2.30 

+3.83 

+3.04 

+2.69 

+3.23 

+1.68  +1.09 

-80 

+1.34 

+1.20 

+1.02 

+1.31 

+2.07 

+2.11 

+3.72 

+2.95 

+2.56 

+3.05 

+1.63  +0.96 

-81 

+  1.24 

+1.04 

+0.78 

+1.08 

+1.71 

+  1.99 

+3.55 

+2.84 

+2.35 

+2.85 

+1.49  +0.83 

-82 

+1.13 

+0.84 

+0.60 

+0.86 

+1.32 

+  1.84 

+3.39 

+2.74 

+2.14 

+2.57 

+1.41  +0.67 

-83 

+0.97 

+0.67 

+0.44 

+0.66 

+1.16 

+1.67 

+3.24 

+2.58 

+  1.86 

+2.23 

+1.28   +0.55 

-84 

+0.79 

+0.54 

+0.34 

+0.54 

+0.86 

+1.50 

+2.93 

+2.36 

+1.58 

+1.95 

+1.18  +0.45 

-85 

+0.69 

+0.42 

+0.23 

+0.43 

+0.64 

+1.32 

+2.59 

+2.13 

+1.29 

+  1.62 

+1.02  +0.37 

-86 

+0.42 

+  0.29 

+0.16 

+0.34 

+  0.48 

+1.06 

+2.24 

+1.80 

+0.87 

+1.31 

+0.86  +0.25 

-87 

+0.32 

+0.20 

+0.08 

+0.22 

+0.31 

+0.85 

+1.84 

+1.33 

+0.59 

+0.99 

+0.67  +0.18 

-88 

+0.14 

+0.13 

+0.05 

+0.14 

+0.19 

+0.58 

+1.33 

+0.77 

+0.38 

+0.63 

+0.48  +0.12 
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Table  l-I--Monthly  factors  to  be  multiplied  by  values  of  Table  G  In  obtaining  for  75th  meridian  time 
the  dally  mean  departures  from  monthly  means  (P)  In  geomagnetic  vertical  component  (Z) 


Jan 


Feb 


Mar 


Apr  I  Hay  I  Jun 


Jul  I  Aug  I  Sep 


Oct  I  Nov  I  Dec 


+88 

-1.01 

-1.75 

-1.98 

f87 

-1.01 

-1.73 

-1.96 

+  86 

-1.01 

-1.71 

-1.94 

+  85 

-1.03 

-1.70 

-1.91 

+84 

-1.04 

-1.70 

-1.89 

+83 

-1.05 

-1.68 

-1.86 

+  82 

-1.06 

-1.67 

-1.83 

+81 

-1.07 

-1.66 

-1.79 

+  80 

-1.07 

-1.65 

-1.77 

+  79 

-1.07 

-1.64 

-1.72 

+  78 

-1.08 

-1.62 

-1.70 

+  77 

-1.08 

-1.60 

-1.66 

+  76 

-1.08 

-1.59 

-1.62 

+  75 

-1.08 

-1.57 

-1.58 

+74 

-1.08 

-1.55 

-1.56 

+73 

-1.07 

-1.52 

-1.49 

+  72 

-1.03 

-1.50 

-1.43 

+  71 

-0.82 

-1.38 

-1.32 

+  70 

-0.51 

-0.83 

-0.56 

+69 

-0.03 

+0.16 

+0.22 

+68 

+0.34 

+0.68 

+0.67 

+67 

+0.70 

+0.91 

+0.93 

+66 

+0.81 

+1.03 

+1.15 

+65 

+0.88 

+  1.09 

+1.30 

+  64 

+0.86 

+  1.12 

+1.32 

+  63 

+0.81 

+1.08 

+1.28 

+  62 

+0.71 

+0.98 

+  1.15 

+  61 

+0.54 

+0.73 

+0.93 

+  60 

+0.34 

+0.46 

+0.60 

+58 

-0.10 

+0.07 

+0.19 

+56 

-0.17 

-0.11 

-0.05 

+54 

-0.20 

-0.18 

-0.14 

+52 

-0.22 

-0.24 

-0.20 

+  50 

-0.24 

-0.28 

-0.24 

+  48 

-0.26 

-0.29 

-0.26 

+46 

-0.23 

-0.29 

-0.28 

+44 

-0.22 

-0.28 

-0.30 

+  42 

-0.20 

-0.28 

-0.28 

+  40 

-0.20 

-0.25 

-0.27 

+  38 

-0.17 

-0.23 

-0.26 

+  36 

-0.14 

-0.20 

-0.25 

+  34 

-0.11 

-0.18 

-0.23 

+  32 

-0.09 

-0.16 

-0.22 

+  30 

-0.09 

-0.15 

-0.20 

+28 

-0.08 

-0.14 

-0.19 

+  26 

-0.07 

-0.11 

-0.17 

+  24 

-0.06 

-0.10 

-0.14 

+  22 

-0.05 

-0.08 

-0.13 

+  20 

-0.03 

-0.06 

-0.11 

+  18 

0.00 

-0.05 

-0.09 

+  16 

0.00 

-0.05 

-0.07 

+  14 

0.00 

-0.04 

-0.05 

+  12 

+0.02 

-0.02 

-0.03 

+  10 

+0.04 

-0.01 

-0.01 

+  8 

+  0.05 

0.00 

0.00 

+  6 

+  0.06 

0.00 

+  0.01 

+  4 

+  0.07 

+0.01 

+0.03 

+  2 

+0.07 

+0.03 

+0.03 

0 

+0.07 

+0.05 

+  0.04 

-1.70  -0.79  -0.86 
-1.68  -0.78  -0.83 
-1.65  -0.76  -0.80 
-1.62  -0.75  -0.76 

-1.58  -0.73  -0.72 
-1.55  -0.71  -0.70 
-1.51  -0.68  -0.68 
-1.48  -0.66  -0.66 
-1.46  -0.64  -0.66 

-1.42  -0.62  -0.62 

-1.38  -0.59  -0.58 

-1.33  -0.57  -0.55 

-1.28  -0.54  -0.52 

-1.23  -0.52  -0.50 

-1.18  -0.50  -0.46 

-1.14  -0.45  -0.44 

-1.11  -0.43  -0.42 

-0.91  -0.35  -0.28 

-0.29  -0.14  -0.11 

+0.09  +0.10  +0.20 

+  0.52. +0.31  +0.52 

+0.82  +0.47  +0.94 

+1.16  +0.62  +1.04 

+1.26  +0.74  +1.14 

+1.27  +0.74  +1.18 

+1.23  +0.73  +1.10 

+1.13  +0.70  +1.02 

+0.89  +0.53  +0.83 

+0.69  +0.39  +0.66 

+0.22  +0.12  +0.24 
0.00  +0.05  +0.16 
-0.03  -0.01  +0.04 
-0.05  -0.04  0.00 
-0.06  -0.08  -0.06 

-0.08  -0.10  -0.10 
-0.11  -0.12  -0.12 
-0.13  -0.14  -0.14 
-0.13  -0.17  -0.15 
-0.13  -0.17  -0.16 

-0.13  -0.18  -0.18 
-0.13  -0.17  -0.19 
-0.12  -0.17  -0.19 
-0.11  -0.17  -0.19 
-0.10  -0.16  -0.18 

-0.08  -0.14  -0.16 

-0.06  -0.13  -0.16 

-0.04  -0.12  -0.16 

-0.01   -0.12  -0.16 

0.00  -0.11  -0.16 

0.00  -0.10  -0.14 
0.00  -0.08  -0.12 
0.00  -0.07  -0.10 
0.00  -0.05  -0.08 
0.00  -0.04  -0.08 

0.00  -0.03  -0.08 
0.00  -0.02  -0.08 
0.00  -0.01  -0.06 
0.00  0.00  -0.04 
0.00     0.00  -0.02 


-0.22  -0.16  -0.73 
-0.22  -0.20  -0.77 
-0.23  -0.26  -0.81 
-0.23  -0.29  -0.84 

-0.24  -0.33  -0.87 
-0.27  -0.36  -0.90 
-0.29  -0.41  -0.93 
-0.30  -0.43  -0.95 
-0.31  -0.45  -0.96 

-0.31  -0.48  -0.97 
-0.31  -0.52  -0.99 
-0.31  -0.54  -1.01 
-0.31  -0.57  -1.03 
-0.31  -0.58  -1.06 

-0.31  -0.58  -1.09 
-0.31  -0.60  -1.09 
-0.31  -0.61  -.1.10 
-0.22  -0.60  -0.90 
-0.06  -0.40  -0.49 

+0.07  -0.01  -0.10 
+0.22  +0.38  +0.27 
+0.46  +0.77  +0.54 
+0.61  +1.02  +0.69 
+0.83  +1.24  +0.77 

+0.97  +1.26  +0.82 

+0.97  +1.26  +0.82 

+0.92  +1.24  +0.71 

+0.80  +1.06  +0.57 

+0.71  +0.86  +0.37 

+0.31  +0.22  +0.05 
+0.13  +0.09  -0.05 
0.00  -0.02  -0.08 
-0.10  -0.09  -0.08 
-0.13  -0.15  -0.08 

-0.18  -0.16  -0.08 
-0.19  -0.16  -0.09 
-0.19  -0.16  -0.09 
-0.18  -0.16  -0.09 
-0.16  -0.16  -0.09 

-0.14  -0.16  -0.09 
-0.12  -0.16  -0.10 
-0.11  -0.16  -0.10 
-0.11  -0.16  -0.09 
-0.10  -0.16  -0.09 

-0.10  -0.16  -0.09 
-0.10  -0.16  -0.09 
-0.10  -0.16  -0.08 
-0.10  -0.16  -0.08 
-0.10  -0.16  -0.08 

-0.10  -0.15  -0.07 
-0.10  -0.15  -0.07 
-0.10  -0.15  -0.06 
-0.10  -0.13  -0.05 
-0.10  -0.11   -0.04 

-0.10  -0.09  -0.04 

-0.10  -0.07  -0.03 

-0.10  -0.06  -0.02 

-0.09  -0.04  -0.01 

-0.08  -0.01  0.00 


-0.74  -1.86  -1.15 
-0.76  -1.90  -1.17 
-0.78  -1.94  -1.18 
-0.81   -1.98  -1.22 

-0.83  -2.02  -1.25 
-0.86  -2.06  -1.28 
-0.90  -2.09  -1.30 
-0.93  -2.12  -1.33 
-0.96  -2.15  -1.35 

-0.98  -2.18  -1.38 
-1.00  -2.21  -1.40 
-1.03  -2.24  -1.41 
-1.05  -2.27  -1.43 
-1.08  -2.28  -1.45 

-1.11  -2.30  -1.47 
-1.14  -2.31  -1.52 
-1.14  -2.33  -1.47 
-1.08  -2.21  -1.22 
-0.58  -1.04  -0.73 

-0.04  -0.13  -0.19 
+0.27  +0.34  +0.24 
+0.58  +0.65  +0.54 
+0.88  +0.89  +0.76 
+1.03  +0.99  +0.88 

+1.06  +0.99  +0.91 
+1.(33  +1.00  +0.89 
+0.97  +0.89  +0.82 
+0.74  +0.62  +0.68 
+0.31   +0.34  +0.41 

0.00  -0.06  -0.08 

-0.05  ,-0.18  -0.16 

-0.11  -0.21  -0.19 

-0.15  -0.21  -0.19 

-0.17  -0.18  -0.18 

-0.18  -0.17  -0.17 
-0.16  -0.16  -0.17 
-0.15  -0.16  -0.16 
-0.14  -0.16  -0.16 
-0.12  -0.16  -0.15 

-0.11  -0.15  -0.14 
-0.11  -0.14  -0.14 
-0.11  -0.13  -0.13 
-0.11  -0.13  -0.13 
-0.11   -0.13  -0.12 

-0.11  -0.12  -0.11 
-0.11  -0.11  -0.11 
-0.10  -0.11  -0.10 
-0.09  -0.10  -0.10 
-0.08  -0.10  -0.09 

-0.07  -0.10  -0.09 
-0.05  -0.10  -0.08 
-0.04  -0.10  -0.08 
-0.04  -0.09  -0.07 
-0.03  -0.08  -0.07 

-0.01  -0.07  -0.05 
0.00  -0.05  -0.04 
0.00  -0.04  -0.04 
0.00  -0.02  -0.03 
0.00     0.00  -0.02 
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Table  1- 1 —Monthly  factors_to_be_nunjj.gHed_by_yalues  of JTable^  meridian  time 

the  dally  mean  departur^s_from_monthJ.y_means_J^P)_ln_geomagneU  (Z)— Concluded 


Jul    I  Aug   I   Sep" 


Jan       Feb       Mar 


Apr       May       Jun 


Oct       Nov       Dec 


-  2 

-  4 

-  6 

-  8 
-10 

-12 
-14 
-16 
-18 
-20 

-22 
-24 
-26 
-28 
-30 

-32 
-34 
-36 
-38 
-40 

-42 
-44 
-46 
-48 
-50 

-52 
-54 
-56 
-58 
-60 

-61 
-62 
-63 
-64 
-65 


-67 
-68 
-69 
-70 

-71 
-72 
-73 
-74 
-75 

-76 
-77 
-73 
-79 
-80 

-81 
-82 
-83 
-84 

-85 

-86 
-87 


+0.07   +0.05   +0.04 

+0.07  +0.05  +0.04 
+0.07  +0.06  +0.04 
+0.07  +0.07  +0.04 
+0.07  +0.08  +0.04 
+0.08  +0.10  +0.04 

+0.08  +0.11  +0.05 
+0.08  +0.12  +0.06 
+0.08  +0.12  +0.06 
+0.08  +0.13  +0.06 
+0.08   +0.14  +0.07 

+0.08  +0.14  +0.07 

+0.08  +0.14  +0.08 

+0.08  +0.14  +0.08 

+0.08  +0.14  +0.08 

+0.08  +0.14  +0.09 

+0.09  +0.14  +0.09 

+0.10  +0.14  +0.09 

+0.11  +0.14  +0.09 

+0.12  +0.14  +0.09 

+0.13  +0.14  +0.09 

+0.12  +0.14  +0.09 
+0.11  +0.14  +0.09 
+0.11  +0.13  +0.08 
+0.11  +0.13  +0.08 
+0.10  +0.13  +0.08 

+0.08  +0.08  +0.08 
0.00  +0.02  +0.08 
-0.10  -0.08  +0.05 
-0.24  -0.19  -0.05 
-0.56  -0.76  -0.36 

-0.66  -0.97  -0.54 

-0.72  -1.09  -0.70 

-0.80  -1.10  -0.79 

-0.76  -1.11  -0.81 

-0.66  -1.01   -0.75 

-0.48  -0.86  -0.67 
-0.30  -0.66  -0.46 
-0.18  -0.33  -0.26 
-0.01  0.00  +0.11 
+0.05  +0.35  +0.48 

+0.15  +0.44  +0.88 
+0.24  +0.54  +1.07 
+0.30  +0.54  +1.10 
+0.24  +0.51  +1.06 
+0.24  +0.50  +1.04 

+0.24  +0.49  +1.01 
+0.24  +0.48  +0.99 
+0.24  +0.46  +0.97 
+0.24  +0.43  +0.95 
+0.24  +0.40  +0.94 

+0.23  +0.38  +0.92 
+0.22  +0.36  +0.91 
+0.21  +0.32  +0.87 
+0.20  +0.29  +0.84 
+0.19  +0.25   +0.81 

+0.18  +0.22  +0.78 
+0.18  +0.18  +0.75 
+0.18  +0.14  +0.72 


0.00      0.00  -0.02 

+0.01  +0.02  0.00 
+0.01  +0.04  +0.02 
+0.01  +0.05  +0.04 
+0.02  +0.07  +0.06 
+0.03  +0.09   +0.09 

+0.04  +0.10  +0.10 
+0.05  +0.10  +0.10 
+0.06  +0.10  +0.10 
+0.08  +0.11  +0.11 
+0.09  +0.11   +0.12 

+0.09  +0.12  +0.13 

+0.10  +0.12  +0.14 

+0.11  +0.12  +0.14 

+0.11  +0.13  +0.15 

+0.12  +0.13  +0.16 

+0.13  +0.14  +0.17 
+0.13  +0.14  +0.18 
+0.13  +0.15  +0.18 
+0.13  +0.16  +0.19 
+0.14  +0.17  +0.20 

+0.15  +0.17  +0.21 
+0.16  +0.18  +0.22 
+0.17  +0.19  +0.22 
+0.18  +0.19  +0.23 
+0.19  +0.19  +0.24 

+0.16  +0.22  +0.25 
+0.12  +0.22  +0.26 
+0.06  +0.19  +0.22 
0.00  +0.07  +0.11 
-0.34  -0.36   -0.54 

-0.69  -0.68  -0.80 
-1.07  -0.95  -1.09 
-1.18  -1.02  -1.20 
-1.17  -1.06  -1.22 
-1.10  -1.02  -1.20 

-0.97  -0.95  -1.02 

-0.72  -0.53  -0.82 

-0.30  -0.36  -0.33 

+0.20  +0.38  +0.32 

+0.64  +1.12  +0.98 

+0.78  +2.32  +1.64 
+1.26  +2.50  +1.97 
+1.24  +2.53  +2.00 
+1.22  +2.47  +1.97 
+1.19  +2.45  +1.95 

+1.16  +2.43  +1.91 
+1.13  +2.40  +1.90 
+1.11  +2.37  +1.88 
+1.08  +2.34  +1.84 
+1.06  +2.31  +1.81 

+1.02  +2.27  +1.78 
+0.99  +2.24  +1.74 
+0.96  +2.21  +1.71 
+0.92  +2.17  +1.67 
+0.89  +2.12  +1.63 

+0.87  +2.07  +1.58 
+0.84  +2.03  +1.56 
+0.81   +2.00  +1.54 


-0.08   -0.01      0.00 

-0.05  -0.01  0.00 
-0.02  0.00  0.00 
0.00  0.00  +0.01 
+0.02  +0.01  +0.01 
+0.02  +0.01   +0.01 

+0.03  +0.02  +0.03 

+0.04  +0;04  +0.05 

+0.04  +0.04  +0.07 

+0.04  +0.06  +0.09 

+0.04  +0.07  +0.11 

+0.06  +0.09  +0.13 

+0.07  +0.11  +0.15 

+0.08  +0.12  +0.17 

+0.09  +0.15  +0.19 

+0.11  +0.17  +0.21 

+0.13  +0.19  +0.22 
+0.16  +0.22  +0.24 
+0.19  +0.24  +0.25 
+0.22  +0.27  +0.27 
+0.24  +0.29  +0.28 

+0.26  +0.30  +0.27 
+0.27  +0.31  +0.27 
+0.28  +0.31  +0.26 
+0.29  +0.31  +0.25 
+0.30  +0.32  +0.25 

+0.29  +0.28  +0.20 
+0.26  +0.21  +0.14 
+0.21  +0.12  +0.05 
+0.13  -0.08  -0.20 
-0.43  -0.53  -0.62 

-0.66  -0.88  -0.89 
-0.90  -1.12  -1.18 
-1.02  -1.24  -1.31 
-1.10  -1.28  -1.36 
-1.10  -1.20  -1.28 

-1.03  -1.18  -1.18 

-0.71  -0.98  -0.95 

-0.43  -0.77   -0.69 

+0.15  -0.04  +0.16 

+0.64  +0.94  +0.58 

+1.02  +1.57  +1.02 
+1.31  +1.77  +1.47 
+1.43  +1.78  +1.55 
+1.37  +1.79  +1.60 
+1.37  +1.80  +1.63 

+1.37  +1.82  +1.67 
+1.37  +1.83  +1.71 
+1.37  +1.85  +1.74 
+1.37  +1.87  +1.78 
+1.36  +1.88   +1.82 

+1.35  +1.90  +1.85 
+1.35  +1.91  +1.88 
+1.33  +1.93  +1.91 
+1.32  +1.94  +1.94 
+1.31  +1.95   +1.96 

+1.29  +1.96  +1.99 
+1.29  +1.98   +2.01 


0.00      0.00   -0.02 

0.00  +0.01  -0.01 
0.00  +0.02  +0.01 
0.00  +0.02  +0.03 
0.00  +0.03  +0.04 
0.00  +0.04   +0.06 

+0.01  +0.05  +0.07 

+0.01  +0.06  +0.08 

+0.02  +0.07  +0.10 

+0.03  +0.09  +0.11 

+0.04  +0.10  +0.12 

+0.05  +0.11  +0.12 

+0.06  +0.12  +0.12 

+0.07  +0.13  +0.12 

+0.08  +0.14  +0.13 

+0.09  +0.15  +0.13 

+0.10  +0.15  +0.13 
+0.10  +0.15  +0.12 
+0.11  +0.15  +0.12 
+0.11  +0.16  +0.12 
+0.11   +0.16  +0.12 

+0.10  +0.14  +0.10 
+0.09  +0.12  +0.09 
+0.08  +0.11  +0.08 
+0.07  +0.09  +0.07 
+0.06  +0.08  +0.05 

+0.04  +0.04  0.00 
+0.03  +0.01  -0.03 
0.00  -0.05  -0.12 
-0.20  -0.11  -0.18 
-0.63  -0.36  -0.49 

-0.85  -0.56  -0.64 

-1.03  -0.66  -0.77 

-1.11   -0.71  -0.83 

-1.15  -0.69  -0.88 

-1.09  -0.65  -0.85 

-1.05  -0.58  -0.78 

-0.75  -0.43  -0.59 

-0.47  -0.29   -0.39 

-0.12  -0.12  -0.20 

+0.26  +0.14  +0.08 

+0.80  +0.29  +0.21 

+1.01  +0.40  +0.31 

+1.05  +0.43  +0.34 

+1.07  +0.46  +0.35 

+1.11  +0.48  +0.37 

+1.16  +0.50  +0.39 
+1.20  +0.53  +0.41 
+1.24  +0.55  +0.43 
+1.28  +0.57  +0.46 
+1.32  +0.60  +0.48 

+1.34  +0.62  +0.50 
+1.36  +0.64  +0.51 
+1.40  +0.66  +0.52 
+1.43  +0.68  +0.54 
+1.47   +0.70  +0.57 

+1.50  +0.71  +0.60 
+1.52  +0.73  +0.62 


+1.29  +2.00  +2.04  I  +1.54  +0.74   +0.65 
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Table  1-J — Estimated  values  In  gammas  for  various  geomagnetic  latitudes  of  the  variation  with  sunspot-cycle 
(RV)  In  the  mean  yearly  value  of  the  geomaRnetlc  north  component  (x'),  1905-1942 


§ 

1905 

1906 

1907 

19081 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916  1 

1917 

1918 1 

1919 

1920 1 

1921 1 

1922 

1923 

1924 

0 

r 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

188 

-  5 

-  4 

-  3 

-  1 

0 

+  2 

+  4 

+  6 

+  7 

+  6 

+  3 

0 

-  2 

-  4 

-  5 

-  4 

-  3 

-  1 

+  2 

+  4 

±86 

-13 

-10 

-  7 

-  4 

0 

+  4 

+  10 

+15 

+17 

+15 

+  7 

-  1 

-  6 

-10 

-13 

-11 

-  8 

-  2 

+  5 

+  9 

+  84 

-19 

-14 

-10 

-  5 

-  1 

+  6 

+15 

+22 

+25 

+22 

+10 

-  2 

-  9 

-15 

-19 

-16 

-11 

-  3 

+  7 

+14 

±82 

-25 

-19 

-13 

-  7 

-  1 

+  8 

+20 

+29 

+33 

+29 

+13 

-  2 

-11 

-20 

-25 

-22 

-15 

-  3 

+10 

+18 

±80 

-33 

-25 

-18 

-  9 

-  1 

+  10 

+26 

+38 

+42 

+38 

+17 

-  3 

-15 

-26 

-32 

-28 

-19 

-  4 

+12 

+24 

±78 

-35 

-26 

-18 

-  9 

-  1 

+10 

+27 

+40 

+45 

+40 

+17 

-  3 

-15 

-27 

-34 

-29 

-20 

-  5 

+13 

+25 

±76 

-36 

-27 

-19 

-10 

-  1 

+11 

+28 

+41 

+46 

+41 

+18 

-  3 

-16 

-28 

-35 

-30 

-21 

-  5 

+14 

+26 

±74 

-37 

-28 

-19 

-10 

-  1 

+11 

+28 

+42 

+47 

+42 

+18 

-  3 

-16 

-28 

-36 

-31 

-22 

-  5 

+14 

+26 

±72 

-50 

-37 

-26 

-14 

-  2 

+15 

+39 

+58 

+64 

+57 

+25 

-  5 

-22 

-39 

-49 

-43 

-29 

-  7 

+19 

+36 

±70 

-64 

-48 

-34 

-17 

-  2 

+19 

+50 

+74 

+83 

+73 

+32 

-  6 

-29 

-50 

-63 

-55 

-38 

-  9 

+24 

+46 
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Table  i-j— Estimated  values  In  gammas  for  various  ReomaKnetlc  latitudes  of  the  variation  with  sunspot-cycle 
(RV)  In  the  mean  yearly  value  of  the  KeomaKnetlc  north  component  (X  ).  1905-1942— Concluded 


* 

1925 

1926 

1927] 

1928] 

1929 

1930 

1931 1 

1932 1 

1933 

1934 

1935 

1936 

1937] 

1938 

1939 

1940 1 

1941 

1942 

o 

y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

+  88 

+  5 

+  3 

+  1 

0 

-  2 

-  3 

-  3 

-  2 

-  1 

+  1 

+  1 

+  2 

+  2 

+  2 

+  1 

0 

-  1 

-  2 

+  86 

+12 

+  7 

+  3 

-  1 

-  5 

-  8 

-  8 

-  6 

-  3 

+  1 

+  3 

+  5 

+  5 

+  4 

+  2 

-  1 

-  3 

-  5 

+  84 

+18 

+  11 

+  4 

-  1 

-  7 

-13 

-12 

-  9 

-  4 

+  2 

+  5 

+  7 

+  7 

+  6 

+  3 

-  1 

-  4 

-  7 

+  82 

+23 

+  14 

+  5 

-  1 

-  9 

-17 

-16 

-12 

-  6 

+  3 

+  7 

+  9 

+  10 

+  8 

+  4 

-  2 

-  6 

-10 

+  80 

+30 

+  18 

+  7 

-  2 

-12 

-22 

-21 

-15 

-  7 

+  4 

+  8 

+12 

+12 

+  10 

+  5 

-  2 

-  8 

-12 

+78 

+31 

+  19 

+  7 

-  2 

-12 

-23 

-22 

-16 

-  8 

+  4 

+  9 

+13 

+13 

+10 

+  5 

-  3 

-  8 

-13 

+76 

+32 

+20 

+  7 

-  2 

-13 

-23 

-23 

-16 

-  8 

+  4 

+  9 

+13 

+  14 

+11 

+  5 

-  3 

-  8 

-14 

+74 

+33 

+20 

+  8 

-  2 

-13 

-24 

-24 

-17 

-  8 

+  4 

+  9 

+14 

+14 

+11 

+  6 

-  3 

-  8 

-14 

+72 

+45 

+27 

+10 

-  3 

-18 

-33 

-32 

-23 

-11 

+  5 

+13 

+19 

+19 

+15 

+  8 

-  4 

-11 

-19 

+70 

+58 

+35 

+13 

-  4 

-23 

-42 

-41 

-30 

-14 

+  7 

+  17 

+24 

+24 

+19 

+10 

-  5 

-15 

-24 

+  68 

+56 

+34 

+  13 

-  3 

-22 

-40 

-40 

-28 

-14 

+  7 

+16 

+23 

+23 

+19 

+  9 

-  5 

-14 

-23 

+66 

+40 

+24 

+  9 

-  3 

-16 

-29 

-28 

-20 

-10 

+  5 

+  11 

+16 

+17 

+13 

+  7 

-  3 

-10 

-17 

+  64 

+28 

+  17 

+  6 

-  2 

-11 

-20 

-20 

-14 

-  7 

+  3 

+  8 

+  11 

+12 

+  9 

+  5 

-  2 

-  7 

-12 

+  62 

+17 

+  10 

+  4 

-  1 

-  7 

-12 

-12 

-  9 

-  4 

+  2 

+  5 

+  7 

+  7 

+  6 

+  3 

-  1 

-  4 

-  7 

+  60 

+  8 

+  5 

+  2 

0 

-  3 

-  6 

-  6 

-  4 

-  2 

+  1 

+  2 

+  3 

+  3 

+  3 

+  1 

-  1 

-  2 

-  3 

+58 

+  9 

+  5 

+  2 

_  1 

-  4 

-  6 

-  6 

-  5 

-  2 

+  1 

+  3 

+  4 

+  4 

+  3 

+  1 

_  1 

-  2 

-  4 

+  56 

+  11 

+  7 

+  3 

-  1 

-  4 

-  8 

-  8 

-  6 

-  3 

+  1 

+  3 

+  5 

+  5 

+  4 

+  2 

-  1 

-  3 

-  5 

+  54 

+13 

+  8 

+  3 

-  1 

-  5 

-10 

-  9 

-  7 

-  3 

+  2 

+  4 

+  5 

+  6 

+  4 

+  2 

-  1 

-  3 

-  6 

+  52 

+15 

+  9 

+  3 

-  1 

-  6 

-11 

-10 

-  7 

-  4 

+  2 

+  4 

+  6 

+  6 

+  5 

+  2 

-  1 

-  4 

-  6 

+  50 

+15 

+  9 

+  4 

-  1 

-  6 

-11 

-11 

-  8 

-  4 

+  2 

+  4 

+  6 

+  6 

+  5 

+  3 

-  1 

-  4 

-  6 

+48 

+17 

+10 

+  4 

_  1 

-  7 

-12 

-12 

-  8 

-  4 

+  2 

+  5 

+  7 

+  7 

+  6 

+  3 

_  1 

-  4 

-  7 

+46 

+17 

+10 

+  4 

-   I 

-  7 

-12 

-12 

-  9 

-  4 

+  2 

+  5 

+  7 

+  7 

+  6 

+  3 

-  1 

-  4 

-  7 

+  44 

+  17 

+10 

+  4 

~   1 

-  7 

-12 

-12 

-  9 

-  4 

+  2 

+  5 

+  7 

+  7 

+  6 

+  3 

-  1 

-  4 

-  7 

+42 

+18 

+11 

+  4 

-  1 

-  7 

-13 

-12 

-  9 

-  4 

+  2 

+  5 

+  7 

+  7 

+  6 

+  3 

-  1 

-  4 

-  7 

+  40 

+18 

+  11 

+  4 

-  1 

-  7 

-13 

-13 

-  9 

-  4 

+  2 

+  5 

+  7 

+  8 

+  6 

+  3 

-  2 

-  4 

-  8 

+  38 

+18 

+11 

+  4 

_  1 

-  7 

-13 

-13 

-  9 

-  4 

+  2 

+  5 

+  7 

+  8 

+  6 

+  3 

-  2 

-  5 

-  8 

+36 

+19 

+11 

+  4 

-  1 

-  7 

-13 

-13 

-10 

-  5 

+  2 

+  5 

+  8 

+  8 

+  6 

+  3 

-  2 

-  5 

-  8 

+  34 

+19 

+  12 

+  4 

-  1 

-  8 

-14 

-14 

-10 

-  5 

+  2 

+  5 

+  8 

+  8 

+  6 

+  3 

-  2 

-  5 

-  8 

+  32 

+20 

+12 

+  5 

-  1 

-  8 

-14 

-14 

-10 

-  5 

+  2 

+  6 

+  8 

+  8 

+  7 

+  3 

-  2 

-  5 

-  8 

+30 

+20 

+12 

+  5 

-  1 

-  8 

-14 

-14 

-10 

-  5 

+  2 

+  6 

+  8 

+  8 

+  7 

+  3 

-  2 

-  5 

-  8 

+  28 

+20 

+12 

+  5 

_  1 

-  8 

-15 

-14 

-10 

-  5 

+  2 

+  6 

+  8 

+  8 

+  7 

+  3 

-  2 

-  5 

-  8 

+  26 

+21 

+12 

+  5 

-   1 

-  8 

-15 

-15 

-10 

-  5 

+  2 

+  6 

+  8 

+  9 

+  7 

+  3 

_  2 

-  5 

-  9 

+24 

+21 

+  13 

+  5 

-  1 

-  8 

-15 

-15 

-11 

-  5 

+  2 

+  6 

+  9 

+  9 

+  7 

+  3 

-  2 

-  5 

-  9 

+  22 

+21 

+13 

+  5 

-  1 

-  8 

-15 

-15 

-11 

-  5 

+  2 

+  6 

+  9 

+  9 

+  7 

+  4 

-  2 

-  5 

-  9 

+  20 

+22 

+  13 

+  5 

-  1 

-  9 

-16 

-15 

-11 

-  5 

+  3 

+  6 

+  9 

+  9 

+  7 

+  4 

-  2 

-  5 

-  9 

+  18 

+22 

+13 

+  5 

_  1^ 

-  9 

-16 

-16 

-11 

-  5 

+  3 

+  6 

+  9 

+  9 

+  7 

+  4 

-  2 

-  6 

-  9 

+  16 

+22 

+13 

+  5 

-  1 

-  9 

-16 

-16 

-11 

-  5 

+  3 

+  6 

+  9 

+  9 

+  7 

+  4 

-  2 

-  6 

-  9 

+14 

+23 

+14 

+  5 

-  1 

-  9 

-16 

-16 

-12 

-  6 

+  3 

+  6 

+  9 

+10 

+  8 

+  4 

-  2 

-  6 

-10 

+  12 

+23 

+14 

+  5 

-  1 

-  9 

-17 

-16 

-12 

-  6 

+  3 

+  7 

+10 

+10 

+  8 

+  4 

-  2 

-  6 

-10 

+  10 

+24 

+14 

+  5 

-  1 

-  9 

-17 

-17 

-12 

-  6 

+  3 

+  7 

+10 

+10 

+  8 

+  4 

-  2 

-  6 

-10 

+  8 

+24 

+14 

+  5 

-  1 

-  9 

-17 

-17 

-12 

-  6 

+  3 

+  7 

+10 

+10 

+  8 

+  4 

-  2 

-  6 

-10 

+  6 

+24 

+  14 

+  6 

-  2 

-10 

-17 

-17 

-12 

-  6 

+  3 

+  7 

+10 

+10 

+  8 

+  4 

-  2 

-  6 

-10 

+  4 

+24 

+  14 

+  6 

-  2 

-10 

-17 

-17 

-12 

-  6 

+  3 

+  7 

+10 

+10 

+  8 

+  4 

-  2 

-  6 

-10 

+  2 

+24 

+14 

+  6 

-  2 

-10 

-17 

-17 

-12 

-  6 

+  3 

+  7 

+10 

+10 

+  8 

+  4 

-  2 

-  6 

-10 

0 

+24 

+14 

+  6 

-  2 

-10 

-17 

-17 

-12. 

-  6 

+  3 

+  7 

+10 

+10 

+  8 

+  4 

-  2 

-  6 

-10 

71 


iduxc 

J.  — I\ 

(RV)    in 

the  mean  yearly 

value 

of  the  geomagnetic  vertical  component   (Z),    1905-1942 

$ 

1905 

1906 

1907 

1908 

1909 

1910 

1911 1 

1912 

1913 

1914 

1915  1 

1916 

1917 

1918 1 1919 

1920 

1921 1 

1922 

1923 

1924 

o 

r 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y           Y 

Y 

Y 

Y 

Y 

Y 

±88 

+18 

+  13 

+   9 

+   5 

+   1 

-   5 

-14 

-20 

-23 

-20 

-   9 

+  2 

+   8 

+14     +17 

+  15 

+  10 

+   2 

-  7 

-13 

±86 

+19 

+  14 

+  10 

+   5 

+    1 

-   6 

-15 

-22 

-24 

-22 

-10 

+   2 

+   8 

+15      +19 

+16 

+  11 

+   3 

-   7 

-14 

±84 

+20 

+15 

+  11 

+   6 

+    1 

-   6 

-16 

-23 

-26 

-23 

-10 

+   2 

+   9 

+16     +20 

+  17 

+  12 

+   3 

-   8 

-15 

±82 

+22 

+  16 

+  11 

+   6 

+    1 

-   7 

-17 

-25 

-28 

-25 

-11 

+   2 

+  10 

+17     +21 

+18 

+  13 

+   3 

-   8 

-16 

±80 

+23 

+17 

+12 

+   6 

+   1 

-   7 

-18 

-27 

-30 

-26 

-12 

+   2 

+  10 

+18      +23 

+20 

+13 

+   3 

-   9 

-17 

±78 

+24 

+18 

+  13 

+  7 

+   1 

-   7 

-19 

-28 

-31 

-27 

-12 

+   2 

+  11 

+19     +24 

+20 

+  14 

+   3 

-   9 

-17 

±76 

+25 

+19 

+  13 

+   7 

+   1 

-  8 

-20 

-29 

-33 

-29 

-13 

+   2 

+  11 

+20     +25 

+22 

+  15 

+   3 

-10 

-18 

±74 

+27 

+20 

+14 

+   7 

+   1 

-  8 

-21 

-31 

-34 

-31 

-13 

+   3 

+  12 

+21      +26 

+23 

+  16 

+   4 

-10 

-19 

±72 

+28 

+21 

+15 

+   8 

+   1 

-   8 

-22 

-32 

-36 

-32 

-14 

+   3 

+  13 

+22     +28 

+24 

+  16 

+   4 

-11 

-20 

±70 

+  16 

+12 

+   9 

+   4 

0 

-  5 

-13 

-19 

-21 

-18 

-   8 

+   2 

+  7 

+12     +16 

+14 

+   9 

+   2 

-   6 

-12 

±68 

-16 

-12 

-   9 

-   4 

0 

+  5 

+13 

+19 

+21 

+  18 

+   8 

-   2 

-   7 

-12     -16 

-14 

-   9 

-   2 

+   6 

+12 

±66 

-22 

-16 

-11 

-    6 

-  1 

+  7 

+  17 

+25 

+28 

+25 

+  11 

-   2 

-10 

-17     -21 

-18 

-13 

-  3 

+   8 

+16 

±64 

-22 

-16 

-11 

-    6 

-  1 

+  7 

+  17 

+25 

+28 

+25 

+  11 

-   2 

-10 

-17     -21 

-18 

-13 

-   3 

+   8 

+16 

±62 

-17 

-12 

-   9 

-   5 

-  1 

+  5 

+  13 

+  19 

+21 

+  19 

+   8 

-   2 

-   7 

-13     -16 

-14 

-10 

-  2 

+  6 

+  12 

±60 

-   6 

-   4 

-   3 

-    2 

0 

+  2 

+  5 

+   7 

+  7 

+  7 

+  3 

-    1 

-   3 

-   4     -   6 

-   5 

-   3 

-   1 

+  2 

+  4 

±58 

-   1 

0 

0 

0 

0 

0 

0 

+   1 

+   1 

+   1 

0 

0 

0 

0     -    1 

0 

0 

0 

0 

0 

±56 

+   1 

+    1 

+   1 

0 

0 

0 

-   1 

-   2 

-   2 

-   2 

-    1 

0 

0 

+   1+1 

+   1 

+    1 

0 

0 

-   1 

±64 

+   2 

+    1 

+   1 

+   1 

0 

-    1 

-   1 

-   2 

-   2 

-   2 

-   1 

0 

+   1 

+   1+2 

+   2 

+   1 

0 

-   1 

-    1 

±52 

+   2 

+  2 

+   1 

+   1 

0 

-    1 

-   2 

-   3 

-   3 

-   3 

-   1 

0 

+    1 

+   2+2 

+   2 

+   1 

0 

-   1 

-   2 

±50 

+   3 

+   2 

+   1 

+   1 

0 

-    1 

-   2 

-   3 

-   3 

-   3 

-   1 

0 

+    1 

+   2+3 

+   2 

+   2 

0 

-   1 

-   2 

±48 

+   3 

+  2 

+   1 

+   1 

0 

_    1 

-   2 

-   3 

-   3 

-    3 

-   1 

0 

+    1 

+   2+3 

+   2 

+   2 

0 

_    1 

-   2 

±46 

+   3 

+   2 

+  2 

+   1 

0 

-    1 

-   2 

-   3 

-   4 

-   3 

-   1 

0 

+    1 

+   2+3 

+   2 

+   2 

0 

-    1 

-   2 

±44 

+   3 

+   2 

+   2 

+   1 

0 

-    1 

-   2 

-   3 

-   4 

-   3 

-   1 

0 

+    1 

+   2+3 

+   2 

+   2 

0 

-    1 

-   2 

±42 

+  3 

+   2 

+   2 

+   1 

0 

-    1 

-   2 

-   4 

-   4 

-   4 

-   2 

0 

+   1 

+   2+3 

f   3 

+   2 

0 

-    1 

-   2 

±40 

+   3 

+  2 

+   2 

+    1 

0 

-    1 

-   2 

-   4 

-   4 

-   4 

-   2 

0 

+    1 

+   2+3 

+   3 

+   2 

0 

-    1 

-  2 

±38 

+   3 

+   2 

+   2 

+   1 

0 

_    1 

-   2 

-   4 

-   4 

-   4 

-   2 

0 

+    1 

+   2+3 

+   3 

+   2 

0 

_    ]_ 

-   2 

±36 

+  3 

+   2 

+   2 

+   1 

0 

-    1 

-   2 

-   4 

-   4 

-   4 

-   2 

0 

+   1 

+   2+3 

+   3 

+   2 

0 

-    1 

-   2 

±34 

+   3 

+  2 

+  2 

+   1 

0 

-    1 

-  2 

-   4 

-   4 

-   4 

-   2 

0 

+   1 

+   2+3 

+   3 

+   2 

0 

-   1 

-   2 

±32 

+   3 

+  2 

+   2 

+    1 

0 

-    1 

-   2 

-   4 

-   4 

-   4 

-   2 

0 

+    1 

+   2+3 

+   3 

+   2 

0 

-    1 

-   2 

±30 

+   3 

+  2 

+  2 

+   1 

0 

-    1 

-   2 

-   3 

-   4 

-   3 

-    1 

0 

+   1 

+   2+3 

+   2 

+   2 

0 

-    1 

-   2 

±28 

+   3 

+  2 

+   2 

+    1 

0 

_    ]_ 

-   2 

-   3 

-   4 

-   3 

-    1 

0 

+    1 

+   2+3 

+  2 

+   2 

0 

_    1 

-   2 

±26 

+   3 

+   2 

+   1 

+    1 

0 

-    1 

-   2 

-   3 

-   3 

-   3 

-    1 

0 

+    1 

+  2+3 

+   2 

+   2 

0 

-    1 

-   2 

±24 

+   2 

+  2 

+   1 

+   1 

0 

-    1 

-    2 

-   3 

-   3 

-   3 

-    1 

0 

+   1 

+   2+2 

+   2 

+    1 

0 

-    1 

-   2 

±22 

+   2 

+   2 

+    1 

+   1 

0 

-    1 

-   2 

-   2 

-   3 

-   2 

-    1 

0 

+   1 

+  2+2 

+  2 

+   1 

0 

-    1 

-  2 

±20 

+   2 

+   1 

+   1 

+   1 

0 

-    1 

-    1 

-   2 

-   2 

-   2 

-    1 

0 

+   1 

+   1      +2 

+   2 

+   1 

0 

-   1 

-   1 

±18 

+   2 

+    1 

+   1 

0 

0 

0 

_   1 

-   2 

-   2 

-   2 

-    1 

0 

+    1 

+   1+2 

+   1 

+    1 

0 

_    I 

_   1 

±16 

+  2 

+    1 

+   1 

0 

0 

0 

-    1 

-   2 

-   2 

-  2 

-    1 

0 

+    1 

+   1+2 

+    1 

+    1 

0 

-    1 

-   I 

±14 

+    1 

+   1 

+   1 

0 

0 

0 

-   1 

-    2 

-   2 

-    2 

-    1 

0 

+   1 

+   1+1 

+   1 

+   1 

0 

0 

-   1 

±12 

+   1 

+   1 

+    1 

0 

0 

0 

-   1 

-    1 

-    1 

-    1 

-    1 

0 

0 

+    1+1 

+   1 

+   1 

0 

0 

-   1 

±10 

+   1 

+    1 

0 

0 

0 

0 

-   1 

-    1 

-    1 

-    1 

0 

0 

0 

+   1+1 

+   1 

0 

0 

0 

-   1 

±   8 

+    1 

0 

0 

0 

0 

0 

0 

-    1 

-    1 

-    1 

0 

0 

0 

0+1 

0 

0 

0 

0 

0 

±   6 

+   1 

0 

0 

0 

0 

0 

0 

-    1 

-    1 

-    1 

0 

0 

0 

0+1 

0 

0 

0 

0 

0 

±   4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0          0 

0 

0 

0 

0 

0 

±  2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0          0 

0 

0 

o' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

■      0 

0 

0 

0          0 

0 

0 

0 

0 

0 

72 


Table  i-K-'-Estl:nated  values  In  gammas  for  various  geomagnetic  latitudes  of  the  variation  with  sunspot-cycle 
(RV)  In  the  mean  yearly  value  of  the  geomagnetic  vertical  component  (Z),  1905-1942 — Concluded 
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Table  1-Jl  and  1-Kl — Corrections  to  be  added  to  values  of  RV  at  January  1 
(Tables  J  and  K)  to  obtain  values  of  RV  applying  to  middle  of  month 
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Table  1-L — Monthly  mean  solar  dally  variation  on  quiet  days  (S  ),  geomagnetic 


north  component  (X  )  In  gammas,  1922-33 
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Table  1-L — Monthly  mean  solar  daily  variation  on  quiet  days  (Sn),  geomaenetic 


north   component   (x')    in  gammas,    1922-33--Conti 
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Table  1-L — Monthly  mean  solar  dally  variation  on  quiet  days  (Sg).  geomagnetic 
north  component  (X  )  In  gammas,  1922-33 — Concluded 
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Table  1-M — Monthly  mean  solar  dally  variation  on  quiet  days  (S^,) ,  "geomagnetic 

1 1 a . 

east  component  (Y  )  In  gammas,  1922-33 
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Table  1-M — Monthly  mean  solar  dally  variation  on  quiet  days  (S-),  geomagnetic 
east  component  (Y  )  In  gammas,  1922-33 — Continued 
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Table  1-N — Monthly  mean  solar  dally  variation  on  quiet  days  (Sn),  geomagnetic 
vertical  component  (Z)  In  Kammas,  1922-33 
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Table  1-N — Monthly  mean  solar  dally  variation  on  quiet  days  (S_),  geomagnetic 
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Table  1-0 — Average  departures  of  geomagnetic  north  component  (X  )  at  points 
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Table  1-0 — Average  departures  of  geomagnetic  north  component  (X  )  at  points 
In  various  latitudes  and  longitudes  In  the  values  of  Sg,  from  the 

corresponding  values  averaged  along  parallels  of  latitude 
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Table  l-P— Average  departures  of  geomagnetic  east  component  (Y*)  at  points  In 
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Table  1-P — Average  departures  of  geomagnetic  east  component  (y')  at  points  In 
various  latitudes  and  longitudes  In  the  values  of  Sq,  from  the 

corresponding  values  averaged  along  parallels  of  latitude 

(Table  M)  at  each  hour  GMT  for  winter  (W), 

equinox  (E),  and  summer  (S),  1922-1933--Concluded 
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Table  1-R— Coefficients  Ah  and  B^   In  various  geographic  latitudes  $  and  east  longitudes  \, 


for  conversion- 

formula  AH  =  Agflx' 

+  B  ay' ,   where  Ah 

=  cos(D  -■*) 

, 

Bh  = 

sln(D   -^I') 

for  epoch  1935 

Long. 

Geographic 

latitude  <fTn  degrees 

east 

+70 

+60 

+50 

+40 

+30 

+20 

+10 

of  Gr., 
X 

Ah 

^H_ 

h 

Bh 

Ah 

Bh_^ 

Jh 

Bh' 

Ah 

Bh 

Ah 

Bh 

Ah 

Bh 

—  e 

0 

.947 

.322 

.984 

.177 

.993      .120 

.996      .085 

.998 

.062 

.999 

.038 

1.000 

-.003 

10 

.913 

.409 

.961 

.275 

.979      .203 

.988      .158 

.991 

.131 

.994 

.107 

.997 

.073 

20 

.866 

.500 

.932 

.362 

.961      .277 

.976      .216 

.983 

.182 

.988 

.155 

.992 

.126 

30 

.826 

.564 

.905 

.425 

.945      .328 

.965      .263 

.975 

.222 

.981 

.192 

.986 

.164 

40 

.788 

.615 

.888 

.460 

.935      .354 

.957      .290 

.971 

.240 

.978 

.208 

.983 

.184 

50 

.770 

.638 

.879 

.477 

.934      .358 

.957      .291 

.971 

.238 

.980 

.201 

.985 

.173 

60 

.761 

.649 

.879 

.477 

.940      .342 

.963      .271 

.976 

.218 

.985 

.174 

.990 

.140 

70 

.771 

.637 

.895 

.446 

.951      .308 

.972      .234 

.985 

.171 

.991 

.131 

.996 

.089 

80 

.827 

.562 

.924 

.382 

.967      .256 

.983      .185 

.992 

.122 

.996 

.084 

.999 

.050 

90 

.902 

.432 

.960 

.278 

.984      .178 

.994      .114 

.997 

.074 

.999 

.048 

.999 

.035 

100 

.961 

.275 

.989 

.146 

.998      .069 

.999      .038 

1.000 

.010 

1.000 

.028 

1.000 

.030 

110 

.994 

.107 

1.000 

-.011 

.998  -.059 

.999  -.049 

1.000 

-.030 

1.000 

.001 

1.000 

.023 

120 

.999 

.052 

.983 

-.183 

.984  -.176 

.991  -.132 

.996 

-.091 

.999 

-.043 

1.000 

-.006 

130 

.974 

-.229 

.947 

-.322 

.964  -.266 

.980  -.201 

.990 

-.140 

.997 

-.082 

.999 

-.040 

140 

.948 

-.319 

.926 

-.377 

.954  -.300 

.973  -.232 

.986 

-.166 

.994 

-.106 

.998 

-.062 

150 

.937 

-.360 

.935 

-.355 

.955  -.295 

.975  -.222 

.987 

-.158 

.994 

-.105 

.998 

-.062 

160 

.936 

-.353 

.948 

-.318 

.964  -.264 

.983  -.183 

.992 

-.128 

.997 

-.080 

.999 

-.048 

170 

.950 

-.313 

.967 

-.255 

.980  -.200 

.990  -.143 

.995 

-.097 

.999 

-.048 

1.000 

-.030 

180 

.967 

-.256 

.983 

-.186 

.991  -.132 

.996  -.084 

.999 

-.049 

1.000 

-.028 

1.000 

-.024 

190 

.986 

-.166 

.994 

-.105 

.998  -.065 

.999  -.035 

1.000 

-.022 

1.000 

-.023 

.999 

-.038 

200 

.996 

-.088 

1.000 

-.024 

1.000      .000 

1.000      .009 

1.000 

-.006 

1.000 

-.027 

.999 

-.047 

210 

1.000 

.018 

.999 

.050 

.998      .059 

.999      .044 

1.000 

.014 

1.000 

-.021 

^999 

-.046 

220 

.993 

.121 

.992 

.128 

.994      .107 

.997      .076 

.999 

.035 

1.000 

-.007 

.999 

-.038 

230 

.952 

.305 

.978 

.209 

.990      .142 

.995      .096 

.999 

.052 

1.000 

.010 

1.000 

-.019 

240 

.891 

.455 

.973 

.229 

.989      .146 

.995      .100 

.998 

.061 

1.000 

.027 

1.000 

.007 

250 

,865 

.502 

.985 

.170 

.993      .120 

.996      .087 

.998 

.063 

.999 

.038 

1.000 

.031 

260 

.958 

.286 

1.000 

.006 

.999      .037 

.999      .043 

.999 

.051 

.999 

.045 

.999 

.051 

270 

-.084 

-.996 

.951 

-.310 

.992  -.124 

.999  -.043 

1.000 

.016 

1.000 

.033 

.999 

.053 

280 

-.041 

-.999 

.816 

-.578 

.953  -.304 

.990  -.144 

.999 

-.053 

1.000 

.006 

.999 

.054 

290 

.228 

-.974 

.745 

-.667 

.908  -.419 

.984  -.179 

.991 

-.133 

.998 

-.064 

1.000 

-.014 

300 

.591 

-.806 

.782 

-.623 

.893  -.450 

.950  -.312 

.977 

-.211 

.990 

-.141 

.996 

-.095 

310 

.844 

-.537 

.855 

-.519 

.914  -.405 

.948  -.319 

.966 

-.257 

.977 

-.213 

.986 

-.168 

320 

.943 

-.333 

.929 

-.370 

.951  -.310 

.962  -.274 

.968 

-.252 

.973 

-.231 

.976 

-.220 

330 

.997 

-.073 

.975 

-.222 

.977  -.212 

.981  -.192 

.983 

-.183 

.981 

-.194 

.985 

-.175 

340 

.997 

.079 

.997 

-.078 

.995   -.096 

.995  -.097 

.994 

-.104 

.991 

-.134 

.985 

-.174 

350 

.977 

.214 

.998 

.066 

1.000      .021 

1.000      .000 

1.000 

-.018 

.999 

-.047 

.996 

-.090 

360 

.947 

.322 

.984 

.177 

.993      .120 

.996      .085 

.998 

.062 

.999 

.038 

1.000 

-.003 

*  Based  on  U.  S.  Hydrographlc  Office  charts,  epoch  1935.  The  listed  values  will  In  general 
Include  at  least  two  slgnlflpant  figures  for  all  epochs,  1905-1965,  except  near  the  magnetic 
poles  where  the  secular  change  In  D  tends  to  Infinity. 


110 


Table  1-R — Coeff lcients*AH  and  Eh  in  various  geographic  latitudes  <p  and  east  longitudes  X, 


f 

or  conversion 

-formula  AH  =  AhAX 

+  BhAY' ,  where  Ah  =  cos 

(D  -^I'), 

Bh 

=  sln(D  -  ^)  for 

epoch  1935-- 

"oncluded 

Long. 

Geographic 

latltude  0 

In  degrees 

east 

0 

-] 

LO 

-20 

-30 

-40 

-50 

-60 

of  3r., 

Ah 

Bh 

h 

Bh 

Ah 

Bh 

Ah 

Bh" 

Ah 

Bh 

Ah 

Bh 

Ah 

Bh 

0 

.998 

-.071 

.989 

-.150   .973  -.229 

.961  -.276 

.965  -.264 

.983 

-.183 

.998 

-.065 

10 

1.000 

.017 

.998 

-.063   .988  -.151 

.976  -.218 

.967  -.254 

.982 

-.190 

.996 

-.088 

20 

.997 

.082 

1.000 

.018   .997  -.076 

.990  -.145 

.981  -.194 

.980 

-.200 

.995 

-.102 

30 

.991 

.132 

.997 

.081  1.000   .004 

.997  -.082 

.987  -.161 

.980 

-.200 

.993 

-.115 

40 

.988 

.152 

.993 

.118   .999   .048 

.998  -.061 

.986  -.167 

.977 

-.214 

.985 

-.173 

50 

.990 

.143 

.995 

.104  1.000   .027 

.996  -.095 

.979  -.205 

.962 

-.274 

.965 

-.262 

60 

.995 

.104 

.999 

.046   .999  -.051 

.985  -.171 

.960  -.278 

.933 

-.360 

.932 

-.363 

70 

.999 

.043 

1.000 

-.028   .991  -.133 

.967  -.256 

.930  -.367 

.892 

-.452 

.885 

-.465 

80 

1.000 

.008 

.998 

-.056   .986  -.168 

.953  -.303 

.901  -.435 

.845 

-.535 

.822 

-.569 

90 

1.000 

.007 

.999 

-.041   .991  -.136 

.960  -.279 

.899  -.438 

.812 

-.583 

.758 

-.652 

100 

1.000 

.024 

1.000 

-.009   .997  -.080 

.979  -.202 

.922  -.387 

.809 

-.588 

.695 

-.719 

110 

1.000 

.030 

1.000 

.011   .999  -.036 

.992  -.126 

.959  -.282 

.846 

-.534 

.639 

-.769 

120 

1.000 

.012 

1.000 

.006  1.000  -.020 

.997  -.080 

.983  -.184 

.920 

-.393 

.649 

-.761 

130 

1.000 

-.010 

1.000 

-.007  1.000  -.016 

.999  -.044 

.994  -.106 

.974 

-.227 

.807 

-.591 

140 

1.000 

-.028 

1.000 

-.017  1.000  -.016 

1.000  -.023 

,999  -.046 

.993 

-.119 

.957 

-.290 

150 

.999 

-.033 

1.000 

-.020  1.000  -.011 

1.000  -.006 

1.000  -.007 

1.000 

-.022 

.997 

-.077 

160 

1.000 

-.030 

1.000 

-.017  1.000  -.008 

1.000  .003 

1.000   .018 

1.000 

.029 

1.000 

.010 

170 

1.000 

-.023 

1.000 

-.015  1.000  -.007 

1.000   .014 

.999   .038 

.998 

.055 

.998 

.062 

180 

1.000 

-.024 

1.000 

-.020  1.000  -.004 

1.000   .020 

.999   .047 

.998 

.065 

.995 

.099 

190 

.999 

-.040 

1.000 

-.029  1.000  -.008 

1.000   .020 

.999   .048 

.998 

.071 

.992 

.122 

200 

.999 

-.052 

.999 

-.033  1.000  -.010 

1.000   .022 

.999   .048 

.997 

.075 

.990 

.138 

210 

,999 

-.050 

1.000 

-.030  1.000  -.005 

1 . 000   . 029 

.998   .058 

.996 

.089 

.987 

.162 

220 

.999 

-.036 

1.000 

-.020  1.000   .006 

.999   .043 

.997   .076 

.993 

.119 

.978 

.209 

230 

1.000 

-.020 

1.000 

-.002  1.000   .025 

.998   .063 

.994   .105 

.987 

.159 

.965 

.262 

240 

1.000 

.005 

1.000 

.022   .999   .050 

.996   .094 

.990   .142 

.978 

.206 

.953 

.304 

250 

.999 

.037 

.998 

.054   .996   .087 

.991   .135 

.982   .190 

.966 

.260 

.938 

.347 

260 

.998 

.068 

.996 

.092   .992   .128 

.983   .185 

.970   .243 

.951 

.308 

.927 

.374 

270 

.996 

.087 

.993 

.119   .987   .160 

.976   .216 

.961   .277 

.944 

.330 

.927 

.375 

280 

.997 

.076 

.994 

.113   .988   .154 

.977   .213 

.964   .268 

.949 

.315 

.935 

.354 

290 

1.000 

.022 

.998 

.060   .994   .107 

.989   .150 

,977   .212 

.962 

.271 

.948 

.319 

300 

.998  - 

-.057 

1.000 

-.028  1.000   .009 

.999   .047 

.992   .125 

.980 

.200 

.964 

.266 

310 

.990  - 

-.143 

.993 

-.120   .995  -.098 

.999  -.046 

1.000   .022 

.994 

.111 

.977 

.212 

320 

.979  - 

-.206 

.979 

-.202   .982  -.189 

.989  -.148 

.997  -.076  ; 

L.OOO 

.024 

.990 

.140 

330 

.973  - 

-.231 

.970  • 

-.243   .970  -.242 

.976  -.217 

.988  -.154 

.998  - 

-.055 

.997 

.072 

340 

.976  - 

-.219 

.967  ■ 

-.254   .962  -.272 

.948  -.318 

.977  -.215 

.993  - 

-.115 

L.OOO 

.015 

350 

.988  - 

-.155 

.975  - 

-.221   .962  -.273 

.958  -.286 

.967  -.255 

.987  - 

-.160 

.995  - 

-.033 

360 

.998  - 

.071 

.989  - 

-.150   .973  -.229 

.961  -.276 

.965  -.264 

.983  - 

-.183 

.998  - 

-.065 

*  Based  on  IJ.  S,  Hydrographic  Office  charts,  epoch  1935.  The  listed  values  will  in  general 
include  at  least  two  significant  figures  for  all  epochs,  1905-1965,  except  near  the  magnetic 
poles  where  the  secular  change  in  D  tends  to  infinity. 
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Table  i-S--Coeff iclents*AD  and  Bp  In  various  geographic  latitudes  <p  and  east  longitudes  X, 

for  conversion-formula  AD  =  ApAX  +  BpAY  ,  where 

Ap  =  -sln(D  -^)/(2.909  X  10-4  h)  ,  Bp  =  C0s(D  -'I^)/(2.909  X  IQ-^  h) 

with  AD  In  minutes  of  arc  and  AX  and  AY  In  gammas 

for  epoch  1935 


Long. 

Geographic 

latitude 

In  degrees 

east 

+70 

+60 

+50 

+40 

+30 

+20 

+10 

of  Gr. , 
X 

'^D 

^D 

'd 

«D 

^D 

^D 

^D 

% 

^D 

h 

*D 

^D 

'd 

^D 

O 

0 

-.100 

.295 

-.041 

.228 

-.022 

.180 

-.012 

.142 

-.008 

.120 

-.004 

.110 

.000 

.110 

10 

-.126 

.281 

-.063 

.219 

-.036 

.173 

-.022 

.138 

-.016 

.117 

-.012 

.107 

-.008 

.106 

20 

-.153 

.266 

-.082 

.211 

-.048 

.167 

-.030 

.135 

-.021 

.114 

•- .  016 

.104 

-.013 

.103 

30 

-.174 

.254 

-.096 

.206 

-.056 

.162 

-.036 

.132 

-.025 

.112 

-.020 

.101 

-.017 

.101 

40 

-.192 

.246 

-.105 

.202 

-.060 

.159 

-.039 

.128 

-.027 

.109 

-.021 

.098 

-.018 

.098 

50 

-.204 

.246 

-.109 

.201 

-.060 

.157 

-.038 

.126 

-.026 

.107 

-.020 

.096 

-.017 

.096 

60 

-.215 

.252 

-.110 

.203 

-.057 

.157 

-.035 

.125 

-.023 

.105 

-.017 

.095 

-.013 

.093 

70 

-.221 

.268 

-.104 

.208 

-.051 

.158 

-.030 

.124 

-.018 

.103 

-.012 

.093 

-.008 

.092 

80 

-.208 

.306 

-.090 

.218 

-.043 

.162 

-.023 

.124 

-.013 

.102 

-.008 

.091 

-.004 

.089 

90 

-.174 

.363 

-.066 

.229 

-.030 

.164 

-.014 

.123 

-.007 

.100 

-.004 

.088 

-.003 

.087 

100 

-.116 

.403 

-.035 

.238 

-.011 

.164 

-.004 

.120 

-.001 

.098 

-.002 

.088 

-.003 

.086 

110 

-.044 

.412 

.003 

.238 

.010 

.159 

.006 

.120 

.003 

.098 

.000 

.090 

-.002 

.086 

120 

-.020 

.398 

.043 

.229 

.027 

.152 

.016 

.119 

.009 

.101 

.004 

.092 

.001 

.089 

130 

.086 

.367 

.071 

.210 

.040 

.144 

.024 

.118 

.015 

.103 

.008 

.095 

.004 

.092 

140 

.111 

.330 

.078 

.193 

.044 

.141 

.028 

.119 

.018 

.107 

.011 

.099 

.006 

.094 

150 

.112 

.300 

.070 

.186 

.043 

.139 

.028 

.122 

.018 

.112 

.011 

.105 

.006 

.098 

160 

.105 

.280 

.061 

.182 

.038 

.140 

.024 

.127 

.015 

.118 

.009 

.110 

.005 

.101 

170 

.090 

.272 

.048 

.183 

.030 

.145 

.019 

.132 

.012 

.123 

.006 

.113 

.003 

.104 

180 

.073 

.277 

.035 

.186 

.020 

.151 

.012 

.136 

.006 

.126 

.003 

.116 

.003 

.106 

190 

.050 

.295 

.020 

.190 

.010 

.156 

.005 

.139 

.003 

.128 

.003 

.118 

.004 

.107 

200 

.028 

.320 

.005 

.200 

.000 

.161 

-.001 

.141 

.001 

.129 

.003 

.118 

.005 

.107 

210 

-.006 

.356 

-.010 

.202 

-.010 

.165 

-.006 

.142 

-.002 

.128 

.002 

.116 

.005 

.107 

220 

-.050 

.409 

-.027 

.209 

-.018 

.171 

-.011 

.142 

-.004 

.125 

.001 

.114 

.004 

.105 

230 

-.157 

.491 

-.050 

.232 

-.026 

.182 

-.014 

.143 

-.006 

.124 

-.001 

.111 

.002 

.104 

240 

-.302 

.592 

-.063 

.268 

-.029 

.196 

-.015 

.148 

-.008 

.122 

-.003 

.110 

-.001 

.104 

250 

-.508 

.874 

-  .055 

.318 

-.026 

.218 

-.014 

.156 

-.008 

.123 

-.004 

.110 

-.003 

.104 

260 

-.643 

2.153 

-.002 

.409 

-.010 

.256 

-.007 

.167 

-.006 

.127 

-.005 

.111 

-.005 

.105 

270 

1.639 

-.138 

.206 

.631 

.036 

.284 

.008 

.180 

-.002 

.132 

-.004 

.114 

-.006 

.107 

280 

.756 

-.031 

.311 

.438 

.088 

.274 

.028 

.190 

.008 

.141 

-.001 

.120 

-.006 

.110 

290 

.542 

.127 

.287 

.320 

.113 

.246 

.035 

.192 

.020 

.146 

.008 

.127 

.002 

.116 

300 

.383 

.281 

.216 

.271 

.109 

.216 

.060 

.182 

.032 

.146 

.018 

.128 

.011 

.118 

310 

.219 

.344 

.154 

.254 

.089 

.202 

.058 

.171 

.038 

.141 

.027 

.125 

.020 

.119 

320 

.120 

.341 

.100 

.251 

.064 

.196 

.046 

.162 

.035 

.136 

.029 

.122 

.026 

.116 

330 

.025 

.339 

.056 

.247 

.042 

.191 

.030 

<156 

.025 

.133 

.024 

.120 

.020 

.114 

340 

-.026 

.323 

.019 

.242 

.018 

.188 

.015 

.151 

.014 

.129 

.016 

.114 

.020 

.110 

350 

-.068 

.309 

-.016 

.237 

-.004 

.184 

.000 

.148 

.002 

.125 

.005 

.112 

.010 

.110 

360 

-.100 

.295 

-.041 

.228 

-.022 

.180 

-.012 

.142 

-.008 

.120 

-.004 

.110 

.000 

.110 

*  Based  on  U.  S.  Hydrographlc  Office  charts,  epoch  1935.  The  listed  values  will  In  general 
Include  at  least  two  significant  figures  for  all  epochs,  1905-1965. 
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Table  l-S--Coeff lclents*AD  and  Bp  In  various  geographic  latitudes  0  and  east  longitudes  X, 


for  conversion-formula  AD  =  AqAX  +  BqAY  ,  where 


Ad 


-sln(D  -  Nl^)/(2.909  X  10-4  H) , 


cos  (D  -*)/(2.909  X  10-4  H) 


with  AD  in  minutes  of  arc  and  AX  and  AY  In  gammas 
for  epoch  1935 — Concluded 


Long. 

east 

of  3r. 


Geographic  latitude  0  in  degrees 


^D    ^0 


-10 


-20 


-30 


-40 


-50 


-60 


0 

10 
20 
30 
40 
50 

60 
70 
80 
90 
100 

110 
120 
130 
140 
150 

160 
170 
180 
190 
200 

210 
220 
230 
240 
250 

260 
270 
280 
290 
300 

310 
320 
330 
340 

350 

360 


.009   .120 


.022   .142   .039   .165   .053   .186 


.002 
.010 
.015 
.017 
.015 

.011 
.004 


.120 
.116 
.112 
.108 
.105 

.102 
.099 


001 
001 

.095 
.092 

002 

.090 

003 

.088 

001 

.088 

001 

.091 

003 

.093 

003 

.094 

003 

.095 

002 

.097 

002 

.098 

004 

.098 

005 

.100 

005 

.100 

004 

.101 

002 

.101 

000 

.102 

004 

.103 

007 

.104 

009 

.106 

008 

.108 

002 

.114 

007 

.117 

017 

.118 

025 

.118 

028 

.117 

026 

.117 

019 

.119 

. 009  . 144  . 026 

.002  .143  .014 

.011  .139  -.001 

.016  .134  -.008 

.013  .128  -.004 

.006  .123  .008 

.003  .116  .019 

.006  .111  .023 

.004  .106  .017 

.001  .102  .010 


.001 
.001 
.001 
.002 
.002 

.002 
.002 
.002 
.003 
.003 


.098 
.096 
.095 
.094 
.095 

.096 
.096 
.097 
.098 
.098 


.004 
.002 
.002 
.002 
.001 

.001 
.001 
.000 
.001 
.001 


.173   .044  .198 

.176   .031  .213 

.176   .018  .219 

.172   .013  .216 

.161   .020  .204 

.152   .032  .186 

.143   .045  .171 

.133   .050  .158 

.126   .044  .153 

.120   .030  .148 

.115   .018  .141 

.110   .011  .135 

.105   .006  .130 

.103   .003  .126 

.103   .001  .122 

.103   .000  .120 

.103  -.002  .118 

.103  -.002  .116 

.103  -.002  .115 

.105  -.002  .115 


.009   .120 


.003  .101   .000  .106  -.003  .114 

.002  .102  -.001  .108  -.005  .114 

.000  .104  -.003  .109  -.007  .115 

.002  .106  -.006  .110  -.011  .116 

.006  .107  -.010  .112  -.016  .117 

.010  .108  -.015  .114  -.022  .119 

.013  .110  -.019  .116  -.027  .121 

.013  .113  -.019  .120  -.027  .124 

.007  .118  -.014  .126  -.020  .133 

.004  .123  -.001  .132  -.007  .141 

.015  .125   .013  .136   .007  .150 

.026  .127   .027  .141   .023  .155 

.032  .129   .036  .145   .035  .159 

.035  .133   .042  .150   .054  .161 

.031  .137   .044  .155   .052  .172 

.022  .142   .039  .165   .053  .186 


.053   .193   .036   .195   .013   .193 


055 

.209 

046 

.231 

040 

.242 

041 

.242 

046 

.221 

060 

.207 

073 

.186 

084 

.174 

084 

.173 

074 

.177 

054 

.182 

034 

.183 

019 

.178 

008 

.170 

001 

.160 

.003 
.006 
.007 
.006 
.006 


.152 
.145 
.140 
.136 
,132 


.041 
.046 
.048 
.051 
.062 

.079 
.098 
.116 
.132 
.143 

.144 
.110 
.062 
.031 
.005 

.006 
.010 
.012 
.012 
.012 


.210 
.224 
.235 
.231 
.217 

.205 
.193 
.184 
.183 
.197 

.228 
.258 
.268 
.257 
.236 

.213 

.191 
.179 
.170 
.163 


.018 
.022 
.026 
.039 
.059 

.081 
.106 
.137 
.166 
.206 

.269 
.320 
.297 
.142 
.031 

.003 
.019 
.026 
.029 
.030 


.206 
.216 
.221 
.221 
.216 

.208 
.201 
.198 
.193 
.199 

.223 
.273 
.406 
.467 
.408 

.345 
.300 
.262 
.236 
.211 


-.008  .130  -.014  .155  -.033  .201 

-.010  .127  -.018  .147  -.040  .187 

-.013  .125  -.023  .141  -.046  .170 

-.018  .123  -.029  .136  -.051  .159 

-.024  .122  -.035  .131  -.053  .144 

-.030  .121  -.041  .125  -.055  .136 

-.035  .121  -.043  .122  -.053  .131 

-.035  .126  -.041  .123  -.048  .128 

-.029  .135  -.036  .127  -.043  .128 

-.018  .144  -.028  .135  -.037  .132 


-.003  .152  -.016 

,012  .158  -.004 

.025  .162   .008 

.037  .170   .019 

. 047  . 180   . 029 


.141  -.030  .138 

.148  -.020  .145 

.156  -.011  .157 

.167  -.003  .167 

.180  .006  .178 


. 053 .193   . 036   . 195   .013   .193 


*  Based  on  U.  S.  Hydrographic  Office  charts,  epoch  1935.  The  listed  values  will  in  general 
include  at  least  two  significant  figures  for  all  epochs,  1905-1965. 
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Table  1-T — Coefflclents*Ai  and  Bi  In  various  geographic  latitudes  cp   and  east  longitudes  X, 


for  conversion-formula  AI  =  Ajt 

H  +  B] 

AZ,  where 

A 
w 

I   =  (-1719  sin  2I)/H,  Bi  =  [1719(1  + 

cos  2I)]/H, 

ith  AI 

in  minutes  c 

f  arc  and  AI 

I  and  AZ  in  gammas 

for 

epoch  1935 

Long. 

Geographic  latitude  < 

P   in  de 

grees 

east 

+70 

+60 

+50 

+40 

+30 

+20 

+10 

of  Gr. , 
X 

Al 

Bl 

Al 

Bi 

M 

Bl 

Aj 

Bi 

Mj 

Bi 

Al 

Bl 

Al 

Bl 

O 

0 

-.067 

.015 

-.068 

.022  -.069 

.032  -.066 

.044 

-.060 

.066 

-.042 

.091 

-.003 

.110 

10 

-.067 

.016 

-.068 

.022  -.068 

.032  -.066 

.046 

-.058 

.067 

-.038 

.092 

.000 

.107 

20 

-.067 

.016 

-.068 

.022  -.067 

.032  -.065 

.045 

-.058 

.066 

-.037 

.090 

.001 

.104 

30 

-.066 

.015 

-.067 

.022  -.066 

.031  -.064 

.044 

-.057 

.064 

-.037 

.088 

.000 

.103 

40 

-.066 

.015 

-.065 

.020  -.064 

.030  -.062 

.042 

-.056 

.060 

-.036 

.084 

-.002 

.100 

50 

-.065 

.014 

-.063 

.019  -.063 

.028  -.060 

.040 

-.055 

.058 

-.038 

.081 

-.007 

.097 

60 

-.064 

.013 

-.061 

.018  -.061 

.027  -.059 

.038 

-.054 

.055 

-.039 

.076 

-.009 

.094 

70 

-.063 

.012 

-.061 

.017  -.060 

.025  -.058 

.037 

-.053 

.053 

-.039 

.073 

-.008 

.091 

80 

-.056 

.009 

-.060 

.016  -.058 

.023  -.057 

.036 

-.051 

.052 

-.037 

.072 

-.006 

.088 

90 

-.065 

.011 

-.060 

.016  -.056 

.022  -.056 

.034 

-.050 

.050 

-.035 

.071 

-.005 

.087 

100 

-.066 

.011 

-.059 

.016  -.054 

.020  -.054 

.034 

-.049 

.050 

-.035 

.071 

-.004 

.086 

110 

-.066 

.011 

-.058 

.015  -.053 

.020  -.054 

.034 

-.049 

.051 

-.036 

.072 

-.005 

.086 

120 

-.065 

.011 

-.058 

.016  -.053 

.021  -.055 

.036 

-.051 

.053 

-.037 

.074 

-.009 

.088 

130 

-.062 

.011 

-.057 

.016  -.054 

.023  -.056 

.038 

-.052 

.057 

-.037 

.077 

-.010 

.091 

140 

-.062 

.011 

-.056 

.016  -.057 

.027  -.058 

.042 

-.054 

.062 

-.039 

.081 

-.011 

.093 

150 

-.059 

.011 

-.056 

.018  -.059 

.030  -.060 

.047 

-.056 

.066 

-.040 

.086 

-.013 

.096 

160 

-.057 

.011 

-.057 

.019  -.061 

.032  -.063 

.050 

-.059 

.068 

-.043 

.089 

-.016 

.098 

170 

-.056 

.012 

-.059 

.021  -.062 

.034  -.065 

.051 

-.061 

.068 

-.048 

.088 

-.021 

.099 

180 

-.057 

.012 

-.060 

.021  -.064 

.035  -.066 

.050 

-.063 

.066 

-.052 

.084 

-.028 

.098 

190 

-.058 

.012 

-.059 

.021  -.065 

.034  -.066 

.048 

-.064 

.063 

-.055 

.080 

-.032 

.097 

200 

-.059 

.011 

-.059 

.019  -.064 

.032  -.065 

.044 

-.064 

.059 

-.057 

.077 

-.036 

.093 

210 

-.057 

.009 

-.056 

.017  -.062 

.028  -.063 

.039 

-.063 

.054 

-.056 

.072 

-.038 

.091 

220 

-.057 

.008 

-.052 

.014  -.060 

.024  -.061 

.034 

-.061 

.049 

-.055 

.068 

-.038 

.089 

230 

-.056 

.006 

-.050 

.011  -.059 

.021  -.059 

.030 

-.059 

.045 

-.055 

.064 

-.040 

.086 

240 

-.058 

.005 

-.048 

.009  -.056 

.018  -.057 

.027 

-.058 

.041 

-.055 

.059 

-.042 

.083 

250 

-.060 

.004 

-.047 

.007  -.054 

.014  -.056 

.023 

-.056 

.036 

-.055 

.054 

-.044 

.080 

260 

-.060 

.002 

-.046 

.005  -.053 

.012  -.054 

.020 

-.055 

.032 

-.055 

.049 

-.048 

.074 

270 

-.034 

.001 

-.062 

.006  -.054 

.011  -.055 

.018 

-.055 

.029 

-.056 

.046 

-.051 

.069 

'  280 

-.041 

.002 

-.060 

.007  -.055 

.011  -.056 

.018 

-.056 

.028 

-.057 

.044 

-.054 

.065 

290 

-.049 

.004 

-.062 

.009  -.058 

.013  -.059 

.019 

-.058 

.029 

-.060 

.043 

-.057 

.064 

300 

-.058 

.007 

-.061 

.011  -.060 

.016  -.061 

.022 

-.061 

.031 

-.062 

.045 

-.059 

.066 

310 

-.062 

.010 

-.062 

.014  -.061 

.019  -.064 

.027 

-.063 

.036 

-.063 

.050 

-.059 

.070 

320 

-.063 

.011 

-.063 

.015  -.063 

.022  -.065 

.031 

-.065 

.043 

-.063 

.059 

-.056 

.080 

330 

-.066 

.013 

-.064 

.018  -.066 

.026  -.066 

.036 

-.065 

.050 

-.061 

.069 

-.047 

.093 

340 

-.066 

.014 

-.065 

.019  -.068 

.029  -.066 

.039 

-.064 

.056 

-.054 

.078 

-.032 

.102 

350 

-.067 

.015 

-.067 

.021  -.068 

.030  -.067 

.043 

-.062 

.062 

-.048 

.085 

-.014 

.108 

360 

-.067 

.015 

-.068 

.022  -.069 

.032  -.066 

.044 

-.060 

.066 

-.042 

.091 

-.003 

.110 

*  Based  on  U.  S.  Hydrographic  Office  charts,  epoch  1935.  The  listed  values  will  in  general 
Include  at  least  two  significant  figures  for  all  epoch,  1905-1965. 
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Table  1-T — Coefficients  Aj  and  Bj  In  various  geographic  latitudes  <p   and  east  longitudes  X, 


for  conversion-formula 

AI  =  A 

I  AH  + 

BiAZ, 

where 

' 

Ai  =  ( 

-1719 

sin  2I)/H,  Bi  =  [1719(1  +  COS  2ir]/H, 

with  AI  in  m 

Inutes 

of  arc  and 

AH  and 

AZ  in 

gammas 

for  epoch  1935 — Concluded 

Long. 

Geographic 

latitude  <p   in  degrees 

east 

0 

-10 

-20 

-30 

-40 

-50 

-60 

of  Gr.,- 
X 

Al 

Bl 

Al 

Bl 

Al 

Bl 

Aj 

Bl 

Aj 

Bl 

Al 

Bj 

Al 

Bl 

0 

0 

.038 

.107 

.068 

.092 

.084 

.078 

.093 

.070 

.090 

.057 

.084 

.046 

.077 

.038 

10 

.045 

.100 

.071 

.082 

.085 

.068 

.091 

.056 

.090 

,048 

.083 

.039 

.077 

.034 

20 

.044 

.097 

.071 

.078 

.084 

.061 

.090 

.049 

.090 

.042 

.083 

.036 

.077 

.032 

30 

.042 

.094 

.070 

.075 

.082 

.056 

.090 

.046 

.091 

.040 

.086 

.036 

.076 

.030 

40 

.039 

.093 

.067 

.075 

.080 

.056 

.089 

.046 

.091 

.040 

.084 

.035 

.076 

.029 

50 

.034 

.094 

.063 

.077 

.077 

.058 

.086 

.048 

.085 

.039 

.080 

.033 

.074 

.028 

60 

.030 

.093 

.059 

.078 

.074 

.058 

.081 

.046 

.083 

.039 

.076 

.030 

.071 

.026 

70 

.029 

.090 

.056 

.075 

.070 

.057 

.076 

.043 

.076 

.034 

.072 

.027 

.068 

.023 

80 

.030 

.085 

.054 

.069 

.066 

.052 

.071 

.040 

.070 

.030 

.068 

.024 

.066 

.020 

90 

.029 

.081 

.052 

.064 

.062 

.048 

.067 

.036 

.066 

.026 

.064 

.020 

.061 

.015 

100 

.028 

.080 

.050 

.060 

.058 

.044 

.061 

.031 

.060 

.021 

.060 

.016 

.055 

.011 

110 

.026 

.079 

.048 

.060 

.056 

.042 

.056 

.027 

.058 

.020 

.061 

.014 

.054 

.009 

120 

.024 

.081 

.045 

.063 

.054 

.043 

.055 

.028 

.057 

.019 

.060 

.014 

.053 

.007 

130 

.022 

.085 

.044 

.065 

.052 

.044 

.054 

.029 

.056 

.019 

.057 

.012 

.056 

.006 

140 

.021 

.088 

.043 

.067 

.051 

.045 

.053 

.030 

.054 

.020 

.055 

.012 

.055 

.006 

150 

.020 

.090 

.042 

.070 

.051 

.048 

.053 

.031 

.054 

.021 

.054 

.013 

.051 

.006 

160 

.018 

.092 

.041 

.072 

.052 

.050 

.054 

.033 

.054 

.023 

.054 

.014 

.049 

.007 

170 

.013 

.095 

.039 

.076 

.051 

.054 

.054 

.036 

.054 

.025 

.053 

.016 

.048 

.008 

180 

.007 

.097 

.037 

.081 

.051 

.058 

.055 

.039 

.055 

.027 

.054 

.018 

.048 

.009 

190 

.000 

.099 

.033 

.085 

.051 

.063 

.056 

.043 

.056 

.029 

.054 

.019 

.051 

.011 

200 

-.003 

.100 

.031 

.087 

.050 

.068 

.056 

.047 

.056 

.032 

.056 

.022 

.052 

.013 

210 

-.005 

.100 

.030 

.091 

.050 

.072 

.057 

.050 

.058 

.035 

.057 

.025 

.054 

.016 

220 

-.007 

.100 

.028 

.094 

.050 

.075 

.057 

.055 

.058 

.039 

.058 

.028 

.056 

.018 

230 

-.009 

.100 

.025 

.097 

.049 

.079 

.058 

.058 

.059 

.042 

.058 

.030 

.056 

.020 

240 

-.013 

.100 

.022 

.101 

.048 

.083 

.058 

.063 

.060 

.045 

.058 

.032 

.058 

.023 

250 

-.017 

.101 

.018 

.104 

.046 

.089 

.058 

.068 

.061 

.050 

.060 

.036 

.057 

.026 

260 

-.023 

.099 

.011 

.108 

.042 

.096 

.058 

.076 

.062 

.056 

.061 

.041 

.058 

.028 

270 

-.031 

.096 

-.003 

.111 

.036 

.105 

.057 

.086 

.063 

.066 

.063 

.048 

.060 

.034 

280 

-.037 

.093 

-.008 

.113 

.029 

.115 

.054 

.098 

.064 

.076 

.065 

.057 

.062 

.040 

290 

-.044 

.093 

-.018 

.116 

.022 

.123 

.050 

.113 

.066 

.090 

.066 

.065 

.064 

.044 

300 

-.048 

.093 

-.022 

.119 

.018 

.130 

.049 

.121 

.067 

.101 

.069 

.072 

.066 

.048 

310 

-.046 

.097 

-.019 

.123 

.024 

.132 

.055 

.126 

.071 

.104 

.071 

.074 

.068 

.050 

320 

-.037 

.107 

-.003 

.130 

.036 

.133 

.064 

.123 

.076 

.100 

.074 

.072 

.070 

.052 

330 

-.019 

.117 

.018 

.130 

.054 

.126 

.075 

.112 

.081 

.090 

.077 

.066 

.074 

.052 

340 

-.004 

.120 

.044 

.122 

.070 

.112 

.084 

.096 

.086 

.078 

.081 

.060 

.075 

.047 

350 

-.024 

.116 

.060 

.108 

.080 

.092 

.090 

.082 

.090 

068 

.083 

.053 

.076 

.042 

360 

-.038 

.107 

.068 

.092 

.084 

.078 

.093 

.070 

.090 

.057 

.084 

.046 

.077 

.038 

*  Based  on  U.  S.  Hydrographic  Office  charts,  epoch  1935.  The  listed  values  will  in  general 
Include  at  least  two  significant  figures  for  all  epochs,  1905-1965. 
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Table  i-V--Local  mean  times  for  various  geographic  lonRltudes,  x, 
corresponding  to  Greenwich  mean  times 


GMT 

East 

longltud 

e,  X 

.  Ir 

degrees 
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345 
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Table 

l-W--Converslon  of  arc  to  time 

Conversl 

ons  for 

Conversions  for  0°  to  360° 

O'  to  60' 

Arc  1  Time 

'   m  s 

o"  1 
Arc 

n 

;o  60" 

Arcl  Time 

Arcl  Time 

Arcl  Time 

Arc|  Time 

Arcl  Time 

Arcl  Time 

1  Time 

h  m 

h  m 

h  m 

h  m 

°   h  m 

°   h  m 

s 

0  00  00 

60  04  00 

120  08  00 

180  12  00 

240  16  00 

300  20  00 

0 

0  00 

0 

0.00 

1  00  04 

61  04  04 

121  08  04 

181  12  04 

241  16  04 

301  20  04 

1 

0  04 

1 

0.07 

2  00  08 

62  04  08 

122  08  08 

182  12  08 

242  16  08 

302  20  08 

2 

0  08 

2 

0.13 

3  00  12 

63  04  12 

123  08  12 

183  12  12 

243  16  12 

303  20  12 

3 

0  12 

3 

0.20 

4  00  16 

64  04  16 

124  08  16 

184  12  16 

244  16  16 

304  20  16 

4 

0  16 

4 

0.27 

5  00  20 

65  04  20 

125  08  20 

185  12  20 

245  16  20 

305  20  20 

5 

0  20 

5 

0.33 

6  00  24 

66  04  24 

126  08  24 

186  12  24 

246  16  24 

306  20  24 

6 

0  24 

6 

0.40 

7  00  28 

67  04  28 

127  08  28 

187  12  28 

247  16  28 

307  20  28 

7 

0  28 

7 

0.47 

8  00  32 

68  04  32 

128  08  32 

188  12  32 

248  16  32 

308  20  32 

8 

0  32 

8 

0.53 

9  00  36 

69  04  36 

129  08  36 

189  12  36 

249  16  36 

309  20  36 

9 

0  36 

9 

0.60 

10  00  40 

70  04  40 

130  08  40 

190  12  40 

250  16  40 

310  20  40 

10 

0  40 

10 

0.67 

11  00  44 

71  04  44 

131  08  44 

191  12  44 

251  16  44 

311  20  44 

11 

0  44 

11 

0.73 

12  00  48 

72  04  48 

132  08  48 

192  12  48 

252  16  48 

312  20  48 

12 

0  48 

12 

0.80 

13  00  52 

73  04  52 

133  08  52 

193  12  52 

253  16  52 

313  20  52 

13 

0  52 

13 

0.87 

14  00  56 

74  04  56 

134  08  56 

194  12  56 

254  16  56 

314  20  56 

14 

0  56 

14 

0.93 

15  01  00 

75  05  00 

135  09  00 

195  13  00 

255  17  00 

315  21  00 

15 

1  00 

15 

1.00 

16  01  04 

76  05  04 

136  09  04 

196  13  04 

256  17  04 

316  21  04 

16 

1  04 

16 

1.07 

17  01  08 

77  05  08 

137  09  08 

197  13  08 

257  17  08 

317  21  08 

17 

1  08 

17 

1.13 

18  01  12 

78  05  12 

138  09  12 

198  13  12 

258  17  12 

318  21  12 

18 

1  12 

18 

1.20 

19  01  16 

79  05  16 

139  09  16 

199  13  16 

259  17  16 

319  21  16 

19 

1  16 

19 

1.27 

20  01  20 

80  05  20 

140  09  20 

200  13  20 

260  17  20 

320  21  20 

20 

1  20 

20 

1.33 

21  01  24 

81  05  24 

141  09  24 

201  13  24 

261  17  24 

321  21  24 

21 

1  24 

21 

1.40 

22  01  28 

82  05  28 

142  09  28 

202  13  28 

262  17  28 

322  21  28 

22 

1  28 

22 

1.47 

23  01  32 

83  05  32 

143  09  32 

203  13  32 

263  17  32 

323  21  32 

23 

1  32 

23 

1.53 

24  01  36 

84  05  36 

144  09  36 

204  13  36 

264  17  36 

324  21  36 

24 

1  36 

24 

1.60 

25  01  40 

85  05  40 

145  09  40 

205  13  40 

265  17  40 

325  21  40 

25 

1  40 

25 

1.67 

26  01  44 

86  05  44 

146  09  44 

206  13  44 

266  17  44 

326  21  44 

26 

1  44 

26 

1.73 

27  01  48 

87  05  48 

147  09  48 

207  13  48 

267  17  48 

327  21  48 

27 

1  48 

27 

1.80 

28  01  52 

88  05  52 

148  09  52 

208  13  52 

268  17  52 

328  21  52 

28 

1  52 

28 

1.87 

29  01  56 

89  05  56 

149  09  56 

209  13  56 

269  17  56 

329  21  56 

29 

1  56 

29 

1.93 

30  02  00 

90  06  00 

150  10  00 

210  14  00 

270  18  00 

330  22  00 

30 

2  00 

30 

2.00 

31  02  04 

91  06  04 

151  10  04 

211  14  04 

271  18  04 

331  22  04 

31 

2  04 

31 

2.07 

32  02  08 

92  06  08 

152  10  08 

212  14  08 

272  18  08 

332  22  08 

32 

2  08 

32 

2.13 

33  02  12 

93  06  12 

153  10  12 

213  14  12 

273  18  12 

333  22  12 

33 

2  12 

33 

2.20 

34  02  16 

94  06  16 

154  10  16 

214  14  16 

274  18  16 

334  22  16 

34 

2  16 

34 

2.27 

35  02  20 

95  06  20 

155  10  20 

215  14  20 

275  18  20 

335  22  20 

35 

2  20 

35 

2.33 

36  02  24 

96  06  24 

156  10  24 

216  14  24 

276  18  24 

336  22  24 

36 

2  24 

36 

2.40 

37  02  28 

97  06  28 

157  10  28 

217  14  28 

277  18  28 

337  22  28 

37 

2  28 

37 

2.47 

38  02  32 

98  06  32 

158  10  32 

218  14  32 

278  18  32 

338  22  32 

38 

2  32 

38 

2.53 

39  02  36 

99  06  36 

159  10  36 

219  14  36 

279  18  36 

339  22  36 

39 

2  36 

39 

2.60 

40  02  40 

100  06  40 

160  10  40 

220  14  40 

280  18  40 

340  22  40 

40 

2  40 

40 

2.67 

41  02  44 

101  06  44 

161  10  44 

221  14  44 

281  18  44 

341  22  44 

41 

2  44 

41 

2.73 

42  02  48 

102  06  48 

162  10  48 

222  14  48 

282  18  48 

342  22  48 

42 

2  48 

42 

2.80 

43  02  52 

103  06  52 

163  10  52 

223  14  52 

283  18  52 

343  22  52 

43 

2  52 

43 

2.87 

44  02  56 

104  06  56 

164  10  56 

224  14  56 

284  18  56 

344  22  56 

44 

2  56 

44 

2.93 

45  03  00 

105  07  00 

165  11  00 

225  15  00 

285  19  00 

345  23  00 

45 

3  00 

45 

3.00 

46  03  04 

106  07  04 

166  11  04 

226'  15  04 

286  19  04 

346  23  04 

46 

3  04 

46 

3.07 

47  03  08 

107  07  08 

167  11  08 

227  15  08 

287  19  08 

347  23  08 

47 

3  08 

47 

3.13 

48  03  12 

108  07  12 

168  11  12 

228  15  12 

288  19  12 

348  23  12 

48 

3  12 

48 

3.20 

49  03  16 

109  07  16 

169  11  16 

229  15  16 

289  19  16 

349  23  16 

49 

3  16 

49 

3.27 

50  03  20 

no  07  20 

170  11  20 

230  15  20 

290  19  20 

350  23  20 

50 

3  20 

50 

3.33 

51  03  24 

111  07  24 

171  11  24 

231  15  24 

291  19  24 

351  23  24 

51 

3  24 

51 

3.40 

52  03  28 

112  07  28 

172  11  28 

232  15  28 

292  19  28 

352  23  28 

52 

3  28 

52 

3.47 

53  03  32 

113  07  32 

173  11  32 

233  15  32 

293  19  32 

353  23  32 

53 

3  32 

53 

3.53 

54  03  36 

114  07  36 

174  11  36 

234  15  36 

294  19  36 

354  23  36 

54 

3  36 

54 

3.60 

55  03  40 

115  07  40 

175  11  40 

235  15  40 

295  19  40 

355  23  40 

55 

3  40 

55 

3.67 

56  03  44 

116  07  44 

176  11  44 

236  15  44 

296  19  44 

356  23  44 

56 

3  44 

56 

3.73 

57  03  48 

117  07  48 

177  11  48 

237  15  48 

297  19  48 

357  23  48 

57 

3  48 

57 

3.80 

58  03  52 

118  07  52 

178  11  52 

238  15  52 

298  19  52 

358  23  52 

58 

3  52 

58 

3.87 

59  03  56 

119  07  56 

179  11  56 

239  15  56 

299  19  56 

359  23  56 

59 

3  56 

59 

3.93 

60  04  00 

120  08  00 

180  12  00 

240  16  00 

300  20  00  360  24  00 

60 

4  0 

60 

AiOQ. 
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Table  l-X--riultiplication  table  f or,  1  to  70  by  1.24,  0.76.  C.33.  C.16.  and  0.09  for  use  in 

computing  montnly  means  (.K)  from  seasonal  winter  (A),    equinox  (E),  anj  summer 

(S)  means  of  periodic  functions  of  time,  symmetrical  about  July  1 


Num- 
ber 


Q  I  1  I  2 


1.24  times  number 

|4|      5|6|7|8|9 


Y 

Y 

Y 

Y 

Y 

Y 

0 

1 

2 

4 

5 

6 

2 

14 

15 

16 

17 

19 

25  26  27  29  30 
37  38  40  41  42 


50   51  52  53  55 
62  63  64   66  67 


74  76  77  78  79 
87  88   89  91   92 


Y    Y    Y    Y 

7   9   10   11 
20   21   22   24 


31  32  33  35  36 
43  45  46  47  48 


56  57  58  60   61 
68   69  71  72  73 


81   82  83  84  86 
93   94   95   97   98 


0.76  times  number 


3 
11 


15  16  17  17  18 
23  24  24   25  26 


30  31  32  33  33 
38  39  40   40   41 


46   46   47   48   49 
53  54  55  55  56 


4 
11 


5 
12 


5 
13 


6   7 
14  14 


19  20  21  21  22 
27  27  28  29  30 


34  35  36  36  37 
42  43  43  44  45 


49  50  51  52  52 
57  58  59  59  60 


10 

Y 

12 

25 

37 

50 

62 
74 

87 
99 


15 


23 
30 


38 
46 


53 
61 


Num- 

0.16 

times 

number 

ber 

0 

1 

2 

3 

1  4 

5 

6  1  7 

8 

9 

10 

Y 

Y 

Y 

Y 

Y 

Y 

Y   Y 

Y 

Y 

Y 

0 

0 

0 

0 

0 

1 

1 

1   1 

1 

1 

2 

1 

2 

2 

2 

2 

2 

2 

3   3 

3 

3 

3 

2 

3 

3 

4 

4 

4 

4 

4   4 

4 

5 

5 

3 

5 

5 

5 

5 

5 

6 

6   6 

6 

6 

6 

4 

6 

7 

7 

7 

7 

7 

7   8 

8 

8 

8 

5 

8 

8 

8 

8 

9 

9 

9    9 

9 

9 

10 

6 

10 

10 

10 

10 

10 

10 

11   11 

11 

11 

11 

7 

11 

11 

12 

12 

12 

12 

12   12 

12 

13 

13 

0.09  times 

number 

0 

0 

0 

0 

0 

0 

0 

1   1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1   2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2   2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3   3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4   4 

4 

4 

4 

5 

4 

5 

5 

5 

5 

5 

5   5 

5 

5 

5 

6 

5 

5 

6 

6 

6 

6 

6    6 

6 

6 

6 

7 

6 

6 

6 

7 

7 

7 

7   7 

7 

7 

7 

0.33  times  number 


0 

0 

0 

1 

1 

1 

2 

2 

2 

3 

3 

3 

1 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

2 

7 

7 

7 

8 

8 

8 

9 

9 

9 

10 

10 

3 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

13 

4 

13 

14 

14 

14 

15 

15 

15 

16 

16 

16 

16 

5 

16 

17 

17 

17 

18 

18 

18 

19 

19 

19 

20 

6 

20 

20 

20 

21 

21 

21 

22 

22 

22 

23 

23 

7 

23 

23 

24 

24 

24 

25 

25 

25 

26 

26 

26 

Formulas  for  montnly  values 


Jan 
"Feb 


Ml 


'Nov 


Mar 


"o 


ct 


=   +0.76  W   +0.33   E   -0.09  S 
-0.16  W   +1.00   E  +0.16  S 


n 


'Apr       "Sep 

I  =    M 

May         Aug 
Mi.m    =    MT,n    =    +0.09  W    -0.33   E   +1.24  S 


"Jun 


"Jul 
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CHAPTER   IV 
METHOD    OF   REDUCTION    OF    MAGNETIC    OBSERVATIONS 


1.  General  plan. --In  application  of  the  tables  to  the 
reduction  of  magnetic  observations  to  epoch  and  in  the 
construction  of  magnetic  charts,  the  work  was  arranged 
in  sections  as  follows:    (1)  Transcription.    (2)  Tabula- 
tion.   (3)  Hand  computation.    (4)  Machine  computation. 
(5)  Graphing.    (6)  Mapping.    The  present  chapter  deals 
with  items  (1)  to  (4);    the  m.ethods  of  graphing  and  map- 
ping v/ill  be  discussed  in  Chapter  V. 

The  work  of  reducing  the  magnetic  observations  was 
arranged  conveniently  on  computing  forms,  the  general 
procedures  being  indicated  on  each  form  by  numbered 
columns  in  which  were  specified  the  arithmetical  proc- 
esses necessary.    These  forms  comprise:    (1)  Form  19, 
shown  in  Figure  3 -A,  a  summary  sheet  of  the  measure- 
ments made  at  a  station  corrected  to  International  Mag- 
netic Standard;  (2)  Form  19.1,  shown  in  Figure  3-B,  a 
summary  and  computing  sheet  of  estimated  departures 
of  the  Earth's  field  from  normal,  and  sum.mary  of  the 
measurements  of  Form  19  corrected  for  the  effects  of 
these;  (3)  Form  19.2,  shown  in  Figure  3-C,  a  computing 
sheet  for  estim.ated  departures  derived  from_  Tables  1-A 
to  1-X. 

In  the  tabulation  work  the  com^ponents  of  the  individ- 
ual departures  of  the  Earth's  field  from  normal  for  the 
times  of  its  measurem.ent  were  derived  from  Tables  1-A 
to  1-X,  interpolating  as  necessary,  and  entered  on 
Form.s  19.1  and  19.2.    These  individual  departures  were 
obtained  by  suitable  additions  and  multiplications  by  hand 
corroutation.   In  order  to  give  corrections  to  the  m^eas- 
ured  values  of  the  Earth's  field,  the  departures  were 
summ.ed  and  converted  to  required  components  and  the 
sign  reversed. 

Derived  components  of  intensity  for  the  epoch  of  the 
middle  of  month  of  observation  were  obtained  by  ma- 
chine computation. 

Thus,  Tables  1-A  to  1-X  served  the  function  of  re- 
moving from  measurements  of  the  Earth's  field  in  vari- 
ous parts  of  the  world  the  effects  of  extraneous  magnetic 
fields.   These  fields,  present  at  all  times,  cause  the 
m^easured  values  in  general  to  be  either  too  high  or  too 
low,  thus  affecting  accuracy  of  estimates  of  the  change 
per  annum  in  the  measured  values  of  the  Earth's  main 
field.    If  the  change  per  annum  or  secular  change  can  be 
accurately  established  by  removing  the  extraneous  ef- 
fects, observations  in  earlier  years  can  be  used  to  esti- 
mate the  corresponding  values  for  an  epoch  as  recent  as 
1945. 

In  the  process  of  removing  the  extraneous  effects  or 
fluctuations,  the  observed  values  were  reduced,  on  the 
general  (simplifying)  assumption  m.ade,  to  the  epoch  of 
the  middle  of  the  month  of  observation  expressed  as  a 
year  and  decimal  of  a  year,  and  the  influences  of  the 
annual  variation,  and  of  the  geom.agnetic  variation 
with  sunspot-cycle,  were  renrioved.    The  secular  varia- 
tion remaining  after  reduction  to  the  epoch  of  the  middle 
of  the  month  and  removal  of  other  effects  was  recognized 
as  contributing  some  further  discrepancies  in  the  reduced 
values.    These  values  were  accepted,  however,  in  pre- 
paring the  graphs  from  which  estim;ates'were  made  of 
the  secular  variation  at  any  epoch  at  each  field  station 
and  observatory. 

2.  Transcription  of  data,  geom.agnetic  surveys. --We 
now  consider  the  plan  of  work  in  detail.    Figure  S,  A,  B, 


and  C,  for  land-survey  station  Suez  C  already  has  been 
referred  to  as  illustrating  computing  forms  and  results 
of  reductions.    Observations  made  since  1905  were 
entered  on  these  computing  forms.    Observations  made 
in  different  months  of  the  year  were  entered  on  separate 
sheets,  and  tentative  weights  were  assigned  which  de- 
pended usually  on  the  number  of  individual  observations. 
The  class  of  reoccupation  (exact,  close,  practical,  or 
proximate,  as  defined  in  volume  VI  of  "Researches  of 
the  Department  of  Terrestrial  Magnetism,  Land  Mag- 
netic and  Electric  Observations,  1918-1926,"  p.  11, 
1927)  was  also  entered. 

3.  Tabulation  of  departures,  station  constants,  and 
coefficients,  using  Tables  1-A  to  1-X. --In  the  reduction 
of  a  magnetic  field  observation  to  epoch,  four  of  the  five 
corrections  fqr  geomagnetic  variations  were  applied. 
The  tabulating  stage  of  work  included  the  derivation  of 
the  various  components  of  the  departures  in  RV,  AV,  P, 
and  Sq.    Prior  to  the  derivation  of  these  quantities,  how- 
ever, it  was  necessary  to  determine  the  geomagnetic 
latitude  of  each  observing  station.    Tables  1-A  to  1-X 
were  the  bases  for  these  derivations. 

Tabulation  of  geomagnetic  latitude. --In  order  to  ob- 
tain the  corrections  for  an  observation,  it  is  necessary 
to  know  the  latitude  and  longitude  of  the  station,  and  the 
time  of  occurrence  and  duration  of  the  observation. 
Since  certain  magnetic  phenomena  vary  mainly  with  geo- 
magnetic latitude  ($),  in  low  and  middle  latitudes,  and 
m.ore  closely  with  distance  from  the  auroral  zone  in  high 
and  very  low  latitudes,  use  was  made  both  of  the  geomag- 
netic latitude  ($)  and  of  a  geomagnetic  latitude  ($  )  ad- 
justed to  a  circular  auroral  zone.    For  stations  between 
$  =  +  60°  and  $  =  -  60°  inclusive,  the  geomagnetic  lati- 
tude to  the  nearest  degree  was  obtained  from  Table  1-Al 
by  taking  the  geographic  latitude  (<^)  to  the  nearest  de- 
gree and  the  east  longitude  (X)  to  the  nearest  5°.  Where 
interpolation  was  necessary  and  the  difference  between 
successive  values  of  $  in  Table  1-Al  was  odd,  both  the 
degrees  and  minutes  of  0  were  considered.   North  of 
$  =  +  60°  and  south  of  $  =  -  60°,  $'  was  employed  in- 
stead of  $ .    The  value  of  $'  was  defined  relative  to  the 
average  auroral  zones  [see  Terr.  Mag.,  vol.  49,  77-102 
(1944),  Fig.  6,  and  vol.  50,  105-124  (1945),  Fig.  6y 
These  are  assumed  to  be  at  $  =  +  69°.  The  value  <J>' 
was  then  obtained  in  northern  latitudes  by  linear  inter- 
polation on  a  graph  using  <^  and  X  to  the  nearest  degree. 
The  average  southern  auroral  zone  as  drawn  varied  be- 
tween $  =  -  68°  and  $  =  -  67°.5,  and  the  tables  varying 
with  <^  provide  for  a  zone  of  maximum  frequency  at  $  = 
-  69°.    Therefore,  $'  =  $  -  1°  was  used  from  $  =  -  61° 
to  -  75°,  inclusive.   $  or  $'  was  customarily  entered  on 
the  upper  right-hand  corner  of  Form  19.2  or  the  lower 
right-hand  corner  of  Form  19.1. 

Tabulation  of  geomagnetic  departures  with  sunspot- 
cvcle  RV.  -  -The  geomagnetic  departure  due  to  sunspots  was 
obtained  from  Tables  1-J  and  1-K  by  linear  interpolation. 
The  value  ^(or  ^')  was  first  used  to  the  nearest  degree; 
then  Table  1-Jl  was  employed  to  facilitate  the  correction 
of  the  value  of  January  1  to  the  15th  of  the  local  month.  Where 
the  observation  was  of  longer  duration  than  a  month,  the 
decimal  of  the  year  was  used  for  interpolation.  The  depar- 
ture so  derived  from  Table  1-J  was  entered  in  column  12 
on  Form  19.1  for  D,  I,  and  H.    The  departure  from  Table 
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1-K  was  entered  in  the  corresponding  column  for  Z.     If 
the  observations  extended  over  a  complete  year,  only  RV 
was  necessary  in  the  reduction  to  appropriate  epoch. 

Tabulation  of  geomagnetic  departures  due  to  annual 
variation  AV.--The  annual  variation  was  read  in  eight 
parts  from  Tables  1-C,  1-D,  1-E,  and  1-F.    The  value 
for  the  proper  local  month  and  year,  or  a  mean  value  if 
the  observations  covered  more  than  one  month,  was 
read  from  Table  1-C  and  entered  in  column  48  of  Form 
19.2  for  D,  I,  and  H.    The  corresponding  latitude -factor, 
depending  on  <|)  or  $'  ,  was  obtained  from  the  other  half 
of  Table  1-C  and  entered  in  column  49.    Table  1-D  was 
similarly  used  for  columns  50  and  51.    Tables  1-E  and 
1-F  were  used  instead  of  Table  1-C  and  Table  1-D  in  Z. 
The  departure  AV  was  applied  to  any  observation  which 
was  not  a  mean  for  a  complete  year. 

Tabulation  of  geomagnetic  departures  due  to  post- 
perturbation  P. --The  post-perturbation  Tables  1-G  and 
1-H  were  designed  to  reduce  the  observation  to  the  mean 
of  the  local  month.    They  were  found  to  be  more  easily 
used  if  the  Greenwich  mean  time  corresponding  to  the 
local  mean  time  on  Form  19.1  was  entered  on  Form  19.2 
from  Table  1-V.    Only  the  hours  were  corrected  to  GMT; 
the  local  minutes  were  merely  copied  from  Form  19.1. 
In  the  case  of  South  America,  however,  GMT  correct  to 
the  nearest  four  minutes  was  employed.    The  value  of  P 
was  derived  from  Table  1-G  using  Table  1-Gl  to  inter- 
polate linearly  between  the  values  of  Table  1-G.   The 
nearest  GMT  hour  (or  the  middle  hour  of  the  period  of 
observation,  if  the  latter  was  less  than  or  equal  to  a  day) 
was  used.   Where  the  period  of  observation  extended 
over  more  than  four  days,  the  values  of  P  were  meaned 
for  those  days.   If  the  period  continued  from  one  month 
into  the  next,  the  value  of  P  was  referred,  with  the  aid 
of  a  supplementary  Table  1-G2,  to  the  month  in  which 
the  major  part  of  the  observation  was  made.    Table  1-G2 
was  also  used  to  refer  the  post-perturbation  to  the  local 
month  if  the  latter  differed  from  the  Greenwich  month. 
The  P-value  thus  obtained  was  entered  in  column  55  of 
Form  19.2  for  D,  I,  H,  and  Z.   In  column  56  the  latitude- 
factor,  depending  upon  $  or  $'  to  the  nearest  degree, 
was  entered.   All  observations  which  extended  over  in- 
complete months  were  corrected  for  post-perturbation. 

Tabulation  of  departures  due  to  solar  daily  variation 
Sg^--The  solar  daily  variation  was  estimated  for  any  hour 
at  any  place  using  three  sets  of  quantities:    the  12-year 
average  value  along  parallels  of  latitude  given  by  months 
in  Tables  1-L,  1-M,  and  1-N;  the  longitude -effect  listed 
by  seasons  in  Tables  1-0  and  1-P;  and  the  daily  ampli- 
tude-factor given  in  Table  1-Q.    The  appropriate  values 
from  Tables  1-L  and  1-M  were  obtained  by  linear  inter- 
polation, first  to  the  nearest  degree  of   <t>  ,  then  to  the 
nearest  tenth  of  an  hour  LMT,  and  entered  on  Form  19.2 
in  columns  42  and  67,  respectively,  for  D,  I,  and  H. 
Values  were  similarly  derived  from  Table  1-N  appropri- 
ate to  the  local  hours  listed  under  I  on  Form  19.1  and 
entered  in  column  42  of  Z.    To  find  the  proper  values 
from  Tables  1-0  and  1-P,  interpolation  was  made  first 
for  the  nearest  degree  of  latitude,  next  for  the  nearest 
5°  of  longitude,  and  lastly  for  the  nearest  tenth  of  an 
hour  GMT.   The  values  from  Table  l-O  were  entered  on 
Form  19.2  in  columns  33,  35,  and  37  for  D,  I,  and  H,  and 
those  from  Table  1-P  in  columns  58,  60,  and  62,  respec- 
tively.   Special  auxiliary  tables  were  used  instead  of  1-0 
and  1-P  for  a  highly  anomalous  region  in  Sq,  from  0  = 
+  20°  to  <t>=  -  20°,  .\  =  260°  E  to  X  =  320°  E.   In  col- 
umns 34,  36,  38,  59,  61,  and  63  on  Form  19.2  the  coef- 


ficients from  the  formulas  at  the  bottom  of  Table  1  -X 
were  entered  for  the  given  local  month.    The  amplitude- 
factor  was  derived  from  Table  1-Q  by  linear  interpola- 
tion with  the  aid  of  Tables  1-Ql,  1-Q2,  or  1-Q3.   The 
nearest  hour  or  middle  hour  GMT  of  the  observational 
period  was  used.   If  the  observation  was  the  mean  of 
several  days'  observations  at  the  same  hour,  a  mean 
amplitude -factor  (fq)  was  noted  and  entered  in  column  44 
for  D,  I,  H,  and  Z,  the  times  for  Z  being  those  hours 
listed  under  I.    Any  observation  of  less  than  a  day  in 
duration  was  corrected  for  Sq. 

Tabulation  of  constants  (or  coefficients)  Ad,  Bp; 
Ah,  Bh;  Ai,  and  Bj  of  formulas  for  converting  components 
of  departures  to  departures  in  D,  H.  and  I. --Because  mag- 
netic phenomena  seem  more  simply -described  if  ex- 
pressed in  geomagnetic  components.  Tables  1-A  to  1-X 
list  departures  in  terms  of  the  geomagnetic  north  com- 
ponent (X'),  east  component  (Y'),  and  vertical  component 
(Z).    It  is  customary  for  observers,  however,  to  measure 
H,  D,  and  I.    It  was  therefore  necessary  to  tabulate  the 
coefficients  Ad,  Bd,  Ah,  Bh,  Ai,  and  Bj  so  that  the  de- 
partures in  X',  Y',  and  Z  might  be  converted  into  H,  D, 
and  I.    These  coefficients  were  obtained  from  Tables  1-S,   ; 
1-R,  and  1-T,  respectively,  by  linear  interpolation,  first 
to  the  nearest  degree  of  latitude,  then  to  the  nearest  de- 
gree of  longitude,  and  entered   on  Form  19.1  in  columns 
25,  26,  27,  28,  29,  and  30,  respectively.    The  error  intro- 
duced by  linear  interpolation  was  treated  as  negligible 
except  in  the  regions  of  the  magnetic  poles.    For  these 
regions  the  values  of  the  coefficients  were  usually  com- 
puted directly  from  the  observations  themselves.    Al- 
though these  coefficients  were  regarded  as  constants  for 
purposes  of  conversion,  they  are  in  fact  really  not  con- 
stants at  all,  since  they  vary  slowly  with  change  in  the 
main  field. 

Tabulation  of  the  international  magnetic  character - 
figure  C.--The  international  character-figures  were 
customarily  entered  in  column  3,  Form  19.1.    They 
served  to  indicate  which  days  were  magnetically  dis- 
turbed, thus  indicating  which  observations  required  cor- 
rection for  Sd  or  Dst-    Satisfactory  methods  of  making 
the  latter  corrections  were  not  found  except  for  observa- 
tions in  areas  very  near  a  magnetic  observatory.     The 
absence  of  tabulations  of  departures  for  the  disturbance 
daily  variation  Sd,  storm-time  variation  Dgt,  and  irregu- 
lar disturbance  Di  for  most  of  the  data  should  be  particu- 
larly noted.    An  attempt  to  provide  useful  tables  for  cor- 
rection of  these  variations  proved  unsuccessful.   It  was 
found  that  values  of  departures  taken  from  such  tables 
detracted  from  the  accuracy  of  the  corrected  values  as 
frequently  as  they  improved  it.    Such  tests  revealed  the 
difficulties  inherent  in  removing  effects  of  Sd  and  Dst- 
Fortunately,  this  was  not  so  important  as  might  at  first 
be  suspected,  since  field  observers  rarely  observed  on 
highly  disturbed  days,  and  the  greater  part  of  the  ob- 
servations were  made  in  low  and  middle  latitudes. 

4.    Computation  of  total  departures. --The  tabulated 
departures  were  combined  by  means  of  the  arithmetical 
processes  indicated  on  the  specimen  forms  shown  in 
Figure  3.    The  computational  processes  were  determined 
by  formulas  and  definitions  also  indicated  on  the  forms. 
There  was  finally  obtained  and  entered  in  column  22  of 
Form  19.1  a  correction  to  be  added,  with  change  of  sign, 
to  the  observed  value  (or  average  observed  value),  to 
remove  approximately  the  influence  of  RV,  AV,  P,  and 
Sq  upon  the  measured  values  of  H,  D,  and  I.    The  cor- 
rected values  of  H,  D,  and  I  were  regarded  as  appropriate 
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to  the  epoch  of  the  middle  of  the  month  of  observation 
(see  note  at  the  top  of  column  72,  Form  19.1),  if  one 
neglects  a  correction  for  secular  change  for  a  period 
not  exceeding  two  weeks. 

The  corrected  values  of  H,D,andIwerefinallyusedin 
machine  computation  of  derived  intensities  of  X,  Y,  Z,  F. 

Various  tests  were  successfully  made  to  indicate  the 
value  of  the  application  of  corrections  for  the  departures 
in  field  caused  by  extraneous  geomagnetic  fluctuations. 
These  tests  were  mainly  applied  to  data  from  observa- 
tories. 

For  the  majority  of  cases,  it  was  found  that  the  cor- 
rections for  fluctuations,  though  helpful,  were  rather 
small.   In  other  words,  the  corrected  observed  values, 
when  graphed,  gave  only  slight  superiority  in  estimating 
secular  change.    However,  numerous  cases  were  found 
with  large  corrections.    A  satisfactory  basis  was  not 
found  for  selecting  for  special  treatment  only  those  field 
observations  having  large  corrections.    This  was  some- 
what unfortunate,  since  a  great  deal  of  work  was  done 
with  only  modest  gain.    In  any  case,  it  is  now  felt  that 
the  corrections  applied  could  have  been  simplified  by 
using  special  methods  in  many  regions  rather  than  by 
the  use  of  a  mainly  uniform  procedure  for  all,  though 
this  facilitated  mass  production.    But  it  should  be  em- 
phasized that  the  world-wide  distributions  of  some  of 
the  transient  geomagnetic  fluctuations  are  complex.  The 
adopted  scheme  of  corrections  actually  provides  a  con- 
siderable over -simplification,  and  there  is  reliance  to  a 
considerable  degree  on  assumptions.    Although  these  as- 
sumptions may  prove  justified  on  an  average  basis,  they 
are  probably  quite  faulty  in  certain  special  cases,  iso- 
lated only  with  difficulty  and  perhaps  never  with  certainty. 
One  may  cite  as  an  example  the  assumptions  respecting 


amplitudes  of  geomagnetic  fluctuations  for  south  polar 
regions  which  at  present  are  based  on  very  incomplete 
information. 

The  problem  could  be  solved  for  future  computations 
of  this  kind  by  operating  a  simple  portable  magnetograph 
for  one  or  more  days  at  each  repeat  station  during  the 
absolute  observations.    The  difficulties  in  determining 
the  departures  caused  by  extraneous  fluctuations  arise 
mainly  in  reductions  from  mean  of  hour  to  mean  of  day. 
The  reductions  from  mean  of  day  to  the  middle  of  the 
month  of  observation  and  the  corrections  for  the  geo- 
magnetic variation  with  sunspot-cycle  are  simply  and 
speedily  estimated.   If  the  stations  also  are  occupied 
more  frequently  than  in  the  past,  a  further  gain  in  ac- 
curacy will  result,  as  will  be  obvious  later  from  in- 
spection of  the  graphs  in  Chapter  V  showing  corrected 
observations  plotted  as  a  function  of  time.   In  fact,  it 
would  be  good  practice  to  reduce  the  number  of  repeat 
stations  in  many  regions  and  to  occupy  them  two  or  three 
times  as  often.    The  use  of  a  portable  magnetograph  at 
other  than  repeat  stations  is  not  at  present  recommended. 

Experience  with  past  data  suggests  that,  if  these  pro- 
cedures of  measurement  are  followed,  in  future  major 
undertakings  of  the  present  kind  all  corrections  in  dec- 
lination except  that  provided  by  a  portable  magnetograph 
should  be  discarded.    For  horizontal  intensity,  the  cor- 
rection from  the  magnetograph  would  be  used,  together 
with  those  corrections  provided  in  Tables  1-A  to  1-X 
(excluding  those  giving  departures  from  mean  of  hour  to 
mean  of  day).   In  the  case  of  vertical  intensity,  the  cor- 
rections are  usually  much  smaller  than  in  horizontal 
intensity  and  are  in  general  quite  small  in  low  latitudes. 
However,  near  the  auroral  zones  all  corrections  for 
fluctuations  are  likely  to  be  large. 


FIGURE     3 

Figure  Page 

3(A).    Specimen  Form  19,  for  station  Suez  C,  Egypt        142 

3(B).    Specimen  Form  19.1,  for  station  Suez  C,  Egypt          143 

3(C).    Specimen  Form  19.2,  continuation  station  Suez  C,  Egypt        144 
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CHAPTER   V 


GRAPHS    OF    REDUCED    OBSERVATORY    AND    SURVEY -STATION   VALUES 


1.  Graphing  procedure  for  observatories. --We  first 
discuss  the  graphing  procedure  used  for  observatory 
values.    Specimens  of  graphing  forms  19.4  and  19.5  are 
presented  in  Figure  4,  A  and  B,  on  which  are  shown  the 
plotted  points  for  repeat- station  Suez  as  given  by  the 
reduced  observational  values  obtained  after  applying  the 
corrections  discussed  in  Chapter  IV.    Annual  mean  val- 
ues corrected  for  RV,  the  sunspot  effect,  were  similarly 
plotted  for  all  observatories  for  the  components  D,  H, 
and  I  on  Form  19.4  and  for  X,  Y,  Z,  and  F  on  Form  19.5. 
Where  observatory  operation  was  not  continuous,  field 
observations  at  or  near  the  site  were  used  as  supple- 
mentary data  and  points  plotted  from  these  have  been 
shown  with  crossed  symbols.   When  a  site  was  changed 
during  the  years  of  observation,  adjustments  in  values 
were  made  when  possible,  usually  to  the  site  longest  oc- 
cupied, using  station  differences  derived  from  graphs, 
maps,  or  listed  differences  from  published  sources.    In 
cases  where  change  of  site  occurred,  the  geographic  po- 
sition given  on  the  graph  refers  to  the  station  to  which 
all  values  were  adjusted,  and  this  station  is  listed  first 
at  the  top  of  the  graph. 

For  each  observatory,  smoothed  curves  were  drawn 
best  fitting  the  points  for  D,  H,  and  I  on  Form  19.4,  and 
these  curves  were  extrapolated  to  1905  and  1945,  when 
this  was  considered  feasible  and  the  time  interval  was 
not  too  long.    Scalings  were  made  from  these  curves  at 
five-year  intervals,  and  the  corresponding  values  of  X, 
Y,  Z,  and  F  were  computed  and  plotted  on  Form  19.5. 
With  these  points  added  on  Form  19.5  to  those  already 
derived  from  reduced  observational  values,  it  was  pos- 
sible to  draw  smoothed  curves  for  X,  Y,  Z,  and  F  which 
were  mutually  consistent  with  the  adopted  curves  for  D, 
H,  and  I. 

Values  of  secular  change  were  next  derived  from  the 
slopes  of  the  graphs  in  each  component  and  recorded  on 
Form  19.3  (Figure  5).    Scalings  for  secular  change  were 
made  for  epochs  1912.5,  1922,5,  1932.5,  and  1942.5. 
Some  use  was  made  of  graphs  of  the  secular  changes 
with  time,  and  they  proved  valuable  in  revision  of  the 
original  scalings  when  marked  irregularities  were 
present. 

2.  Graphing  procedure  for  repeat  stations. --In  the 
case  of  field  stations  on  land  the  locations  of  all  stations 
were  first  recorded  on  large-scale  sectional  m.aps.   In 
this  way,  by  noting  the  proximity  of  various  stations  to 
one  another,  a  list  was  compiled  of  repeat  stations  at 
which  there  had  been  in  the  past  exact,  close,  practical, 
or  proximate  reoccupations. 

The  reduced  observed  values  for  each  repeat  station 
were  then  graphed  as  in  Figure  4  to  provide  estimates  of 
secular  change  at  the  station  or  in  its  immediate  neigh- 
borhood.  In  a  region  where  there  was  local  magnetic 
disturbance,  only  exact  or  close  reoccupations  could  be 
used,  although  it  was  possible  to  employ  station  differ- 
ences in  some  cases.    The  data  for  many  repeat  stations 
were  discarded  when  considered  inferior  to  those  ob- 
tained at  nearby  locations.    The  graphs  were  finally 
scaled  in  the  same  manner  as  that  employed  for  observ- 
atories. 

3.  Sample  graphs  of  reduced  field-components  1905  to 


1945  at  selected  stations. --It  was  originally  proposed  to 
publish  all  repeat- station  and  observatory  graphs  con- 


structed for  purposes  of  estimating  secular  change.   To 
do  so  would  have  extended  the  present  book  into  several 
volumes  consisting  chiefly  of  graphs  awkwardly  pre- 
sented because  of  their  varying  lengths.    The  variation 
in  length  occurred  because  the  same  intensity  and  time- 
scales  were  used  on  graphs  for  all  stations.    A  further 
point  against  publication  of  all  graphs  was  the  fact  that 
graphs  for  closely  neighboring  stations  tend  to  resemble 
one  another.    Thus  there  v/ould  be  on  successive  pages  of 
these  volumes  much  apparent  repetition  of  graphs,  even 
though  the  secular  changes  estimated  as  tim.e  differen- 
tials of  the  functions  varied  considerably.    Accordingly, 
graphs  for  only  11  repeat  stations  are  presented  here 
with  those  for  99  observatories,  in  Figures  6  to  115. 

For  a  number  of  the  graphs  based  on  only  a  moderate 
amount  of  data,  it  was  found  by  experiment  that  several 
individuals,  drawing  the  curves  by  eye,  arrived  at  graphs 
showing  considerable  variety  in  character  (an  important 
reflection  upon  the  caution  necessary  in  using  this  ma- 
terial).   There  were,  furthermore,  extremely  few  repeat- 
station  graphs  based  on  exact  reoccupations  throughout. 
Many  graphs  drawn  included  observations  at  only  two 
epochs  during  the  40-year  period,  and  in  such  cases  the 
straight-line  approximations  of  course  yield  estimated 
secular  changes  which  would  be  expected  to  be  faulty.    In 
fact,  of  the  approximately  four  thousand  graphing  sheets, 
perhaps  as  many  as  one  thousand  had  merely  straight 
lines  for  one  or  more  field-components.    These  had  a 
certain  value  in  many  regions  where  data  were  scanty, 
since  they  provided  at  least  an  indication  of  the  magni- 
tude and  sign  of  secular  change.    However,  it  could  be 
determined  in  a  few  cases  of  scanty  data  that  even  the 
sign  of  the  estimated  secular  change  v/as  given  incor- 
rectly.  Where  this  was  the  case,  the  stations  wereusual- 
ly  at  places  where  the  secular  change  was  small  and  in 
regions  between  isoporic  foci  of  opposite  signs.    For  the 
stations  visited  only  twice,  future  observations  may  de- 
fine more  clearly  the  probable  trend  of  the  secular 
change.    The  graphs  of  doubtful  value  have  accordingly 
been  retained  among  several  thousand  of  more  reliable 
nature,  and  the  entire  collection  has  been  microfilmed 
for  limited  distribution  primarily  to  surveying  and  car- 
tographical agencies. 

In  graphing  reduced  observations  for  estimating  sec- 
ular change,  it  is  at  all  times  important  to  bear  clearly 
in  m.ind  that  the  estimates  of  secular  change  are  furnished 
by  diffcR^ntials  of  the  curves  of  field-components.    This 
provides  an  important  limiting  factor  to  their  accuracy. 
Over  a  40-year  period,  as  in  the  present  case,  graphs 
drawn  on  the  basis  of  four  to  six  observational  points 
may  yield  estimates  of  secular  change  which  frequently 
are  surprisingly  different  at  adjacent  stations.    Accord- 
ingly, in  future  survey  work  at  stations  from  which  ac- 
curate values  are  desired,  it  will  be  essential  to  obtain 
observations  at  more  frequent  and  more  systematic 
tirre -intervals  than  has  been  customary  in  the  past. 

These  considerations  have  equal  weight  in  the  con- 
struction of  isoporic  charts  to  accompany  charts  of  the 
main  field  for  an  epoch  only  a  year  or  two  in  the  future. 
The  isoporic  charts  are  likely  to  afford  somewhat  cruder 
approximations  than  the  cartographer  might  be  inclined 
to  wish.  From  a  practical  standpoint,  however,  the  de- 
fects may  not  be  particularly  serious  for  present  needs 
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in  navigation,  since  rates  of  change  of  field  with  time 
are  not  especially  large  in  declination  except  near  the 
magnetic  poles;  the  navigator  may,  therefore,  if  he  ap- 
plies a  correction  at  all,  make  a  small  one  with  the  wrong 
sign,  through  the  fault  of  the  cartographer,  without  serious 
consequences.   It  is  likewise  clear  that  an  isoporic  chart 
constructed  for  an  epoch  some  years  in  the  past  will  be  of 
greater  average  accuracy  in  all  regions  than  a  chart 
constructed  for  the  present  or  a  future  epoch.    It  is  also 
well  to  stress  the  importance  of  secular -change  esti- 
mates afforded  by  continuously  recording  magnetic  ob- 
servatories and  the  importance  to  the  cartographer  of 
prompt  publication  of  the  mean  annual  values. 

In  carrying  out  the  present  project  of  constructing 
isoporic  charts  for  various  epochs,  there  was  frequent 
opportunity  to  reflect  upon  the  ability  of  field-stations  as 
compared  with  magnetic  observatories  in  providing  re- 
liable estimates  of  secular  change.   Even  though  a  field- 
station  may  be  reoccupied  as  frequently  as  once  in  ten 
years,  there  are  likely  to  be  years  in  certain  areas  for 
which  the  estimated  error  in  secular  change  may  be  as 
great  as  100  per  cent.    Estimates  of  secular  change  ob- 
tained from  graphs  of  annual  mean  observatory  values  of  a 
magnetic  component  provide  a  superior  class  of  data. 

Figures  6  to  115  show  the  variation  of  the  Earth's 
main  field  with  time  for  observatories  scattered  over 
the  Earth's  surface,  grouped  with  respect  to  continent 
or  territory,  or  to  island  groups  in  various  oceans. 
Within  each  group  the  stations  are  arranged  according  to 
latitude.  Included  also  are  results  for  a  few  field-stations 
at  points  well  removed  from  any  magnetic  observatory. 

In  northern  Africa,  the  values  of  H  have  been  in- 
creasing, but  they  have  shown  marked  decreases  in  the 
south.   If  this  decrease  should  continue  for  two  centuries, 
the  horizontal  component  would  be  reduced  to  zero. 
There  has  been  rapid  decrease  in  decUnation  during  the 


40-year  period,  especially  in  the  south,  the  rate  of  dim- 
inution decreasing  with  increasing  time.    In  vertical  in- 
tensity rapid  decrease  has  occurred  in  northwest  Africa, 
with  increases  prevailing  on  the  east. 

In  Eurasia,  there  were  decreases  in  horizontal  in- 
tensity in  the  early  part  of  the  40-year  period.  In  the 
southern  half  of  this  region  there  have  been  increases  in 
recent  years.  In  declination  notable  increases  have  oc- 
curred in  Europe  and  decreases  in  eastern  Asia.  The 
vertical  intensity  has  been  increasing  most  rapidly  in 
central  Asia. 

In  Australasia,  the  horizontal  intensity  increased  in 
the  earlier  years  in  the  East  Indies,  and  showed  de- 
creases followed  by  increases  in  Australia  and  New  Zea- 
land.   Stations  in  Western  Australia  have  shown  slow  in- 
creases in  declination  since  the  beginning  of  the  century 
and  by  1940  these  have  extended  over  almost  all  Aus- 
tralasia.  There  have  been  moderate  rates  of  change  in 
vertical  intensity. 

In  North  and  South  America,  decreases  in  the  hori- 
zontal component  and  declination  have  predominated 
during  the  past  40  years.    The  vertical  component  has 
decreased  except  in  northwestern  South  America,  where 
stations  have  shown  marked  increase  in  value. 

The  North  Atlantic  area,  as  indicated  by  San  Miguel, 
has  experienced  increases  in  horizontal  intensity,  de- 
creases in  declination,  and  marked  decreases  in  vertical 
intensity.    In  the  Indian  Ocean,  rapid  changes  in  all  com- 
ponents have  been  found.    In  the  Pacific  Ocean,  the 
changes  have  been  smaller  than  in  other  areas,  usually 
showing  decreases  in  horizontal  intensity  and  increases 
in  declination  and  vertical  intensity. 

These  features  will  be  further  discussed  later  in 
this  volume  in  connection  with  isoporic  charts  of  all 
components  constructed  for  four  epochs  at  10-year 
intervals. 
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CHAPTER   VI 


ISOPORIC    CHARTS,    1912.5,    1922.5,    1932.5,    AND    1942.5,    ALL    ELEMENTS 


1.  Preliminary  remarks. --Fisk^  has  published  iso- 
poric  charts  showing  the  change  each  year  in  all  com- 
ponents of  the  Earth's  main  field  except  X  and  Y  for  the 
epoch  1920-1925.   In  this  preliminary  study,  he  did  not 
eliminate  certain  influences  of  variations  of  extraneous 
character.  As  he  stated  in  his  papers,  the  treatment  and 
data  relating  to  isoporic  values  in  high  latitudes  were 
inadequate,  particularly  near  the  positions  of  singular 
points  in  field.    In  a  recent  series  of  articles,  Chapman4 
has  indicated  the  need  for  some  corrections  for  diffi- 
culties of  the  latter  kind  (which  seem  applicable  to  al- 
most all  previously  constructed  isoporic  charts).  Graphs 
of  repeat-station  values  were  in  general  not  drawn  by 
Fisk,  and  for  these  there  were  substituted  direct  differ- 
ences in  observed  values,  with  consequent  reduction  in 
accuracy.    The  original  plotting  sheets  for  the  maps 
show  considerable  variability  in  results  for  adjacent 
stations.    Tests  of  these  charts  have  shown  rather  large 
values  for  line -integrals  of  the  east  component  of  field 
along  parallels  of  latitude  and  for  the  vertical  component 
of  curl. 

Fisk's  charts  nevertheless  were  very  valuable,  being 
the  first  made  available  on  a  world-wide  basis  with  rea- 
sonable completeness.    They  filled  an  immediate  need  of 
magnetic  cartographers  by  providing  reasonable  and 
timely  estimates  of  secular  change  derived  chiefly  from 
the  contemporary  surveys  of  this  Department  on  land  and 
especially  over  the  oceans.    They  gave,  even  if  only  for 
the  epoch  1920-1925,  the  annual  changes  in  the  various 
components  of  the  geomagnetic  field.    Thus  a  cartogra- 
pher, possessing  a  chart  which  he  judged  to  be  a  suffi- 
ciently accurate  representation  of  the  main  field  for 
epoch  1922,  would  merely  add  the  values  of  annual  change 
multiplied  by  a  suitable  number  to  obtain  the  contour - 
lines  for  a  later  epoch,  applying  in  addition  some  rough 
checks  based  on  later  results  from  magnetic  surveys 
and  observatories  at  a  small  number  of  scattered  points.  By 
1940,  however,  this  type  of  extrapolation  had  seriously 
affected  the  accuracy  of  a  number  of  important  isomag- 
netic  charts  for  studies  of  the  Earth's  main  field  and  for 
navigation  by  sea  and  air,  and  the  absence  of  ocean  ob- 
servations after  the  destruction  of  the  nonmagnetic  sur- 
vey-vessel Carnegie  in  1929  aggravated  the  condition. 

From  a  cartographer's  point  of  view,  it  is  highly  de- 
sirable to  have  available  reasonably  accurate  estimates 
of  secular  change  at  as  many  epochs  as  possible  during 
several  decades.   With  such  information  at  hand,  a  sur- 
vey-measurement made  in  1910,  for  example,  but  not 
repeated,  may  serve  to  give  a  chart -value  for  the  cur- 
rent epoch,  say  1945.   It  should  be  noted,  however,  that 
a  value  derived  in  this  manner  for  the  current  epoch  for 
a  main  field  chart  will  not  be  of  great  accuracy.    This  is 
true  because  construction  of  the  chart  for  the  main  field 
for  the  current  epoch  requires  not  only  knowledge  of  the 
reasonably  accurate  estimates  of  secular  change  derived 
for  early  epochs  but  also  the  current  estimates  of  secu- 
lar change  for  the  current  epoch,  and  the  latter  estimates 
cannot  be  of  high  accuracy  because  knowledge  is  lacking 
of  secular  trends.    Still  less  accuracy  will  be  obtained  if, 
instead  of  estimates  for  the  current  epoch,  estimates 
are  made  for  an  epoch  some  years  in  the  future.    Isopor- 
ic charts  for  the  current  or  a  future  epoch,  based  on 
estimates  of  secular  change  of  only  fair  accuracy,  do 


not  furnish  the  logical  starting  point  or  the  data  for  a 
main-field  chart  which  someone  might  wish  to  construct 
a  decade  later.    Instead,  use  should  be  made  of  the  orig- 
inal survey-measurements  and  revision  should  be 
undertaken  of  existing  secular-change  estimates  on  the 
basis  of  latest  available  information,  in  order  to  avoid 
cumulative  errors,  both  accidental  and  systematic, 
which  might  seriously  affect  the  chart  accuracy.   This 
procedure  requires  some  effort,  and  even  then  some  un- 
certainties will  still  remain.    It  is  for  this  reason  that 
high-speed  world-surveys,  such  as  might  be  made  by 
airplanes,  with  complete  coverage  of  the  Earth  in  a  year 
or  two  and  repeated  every  decade,  are  the  hopeful  dream 
of  those  responsible  for  future  isomagnetic  charts.    For 
various  reasons,  this  ideal  may  not  be  realized  soon  and 
initial  difficulties  in  precision  of  measurement  are  to  be 
expected.    It  is  also  likely  that  ifeoporic  chains,  even 
though  at  first  not  easily  constructed  from  measurements 
by  air,  will  be  required  for  many  years  to  come.    Hence 
magnetic  surveys  on  land  and  sea  by  tried  and  tested 
methods,  with  adequate  studies  of  secular  change,  should 
wisely  be  arranged  to  overlap  the  period  of  exploratory 
transition  to  m.ore  modern  methods  of  measurement. 

We  may  now  discuss  the  newly-derived  isoporic 
charts  applying  to  epochs  at  10-year  intervals  based  on 
scalings  of  the  graphs  for  repeat  stations  and  observa- 
tories as  described  in  the  previous  sections.   We  shall 
first  consider  the  construction  of  preliminary  isoporic 
charts       D  and  H,  and  X  and  "$■.    The  tests  used  and  ad- 
justments to  final  mutually  consistent  form  will  next  be 
noted.     The  construction  of  a  preliminary  isoporic  chart 
for  vertical  intensity  will  be  described,  with  indication  of 
benefits,  especially  in  high  latitudes,  derived  from  calcu- 
lated values  for  Z  using  spherical  harmonic  analyses  of 
charts  already  completed  for  X  and  Y.    Finally,  particu- 
lars will  be  given  respecting  construction  of  charts  for 
the  remaining  elements  t  and  F.   In  a  later  volume,  com- 
puted charts  for  the  potential  and  vertical  gradients  of 
secular  change  will  be  discussed  and  a  few  tables  of 
values  will  be  presented. 

2.  Construction  of  preliminary  isoporic  charts,  6.  H. 
X,  and  Y.--For  each  of  the  four  horizontal  components  of 
secular  change  values  from  Form  19.3,  Figure  5,  Chap- 
ter V,  were  entered  on  world  Mercator  and  polar  azi- 
muthal  equidistant  base-maps  as  furnished  by  the  United 
States  Hydrographic  Office  for  the  four  epochs  1912.5, 
1922.5,  1932.5,  and  1942.5.    These  data  consisted  ofthose 
from  available  magnetic  observatories  and  repeat  sta- 
tions.   Pencilled  charts  for  each  of  the  four  epochs  were 
drawn  for  H  and  £>,  and  values  were  scaled  from  them  at 
each  10°  interval  of  latitude  and  longitude.    These  scaled 
values  were  converted  into  values  of  X  and  Y  for  each  of 
the  four  epochs;  for  this  purpose  tables  of  conversion- 
factors  were  prepared  with  the  aid  of  British  Admiralty, 
world-charts  of  the  main  field  for  1922  and  1942,  roughly 
corrected  as  necessary  for  secular  change  on  the  basis 
of  the  present  preliminary  H  and  D  charts. 

The  charts  in  X  and  Y  were  next  drawn,  employing 
not  only  all  scalings  of  Form  19.3  but  also  the  values  of 
X  and  Y  at  10°  intervals  of  latitude  and  longitude  com- 
puted from  scalings  made  from  the  preliminary  charts 
in  D  and  H.    The  latter  values  were  of  considerable  as- 
sistance in  drawing  the  isopors  X  and  Y  in  some  regions; 
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in  other  regions  they  were  clearly  incompatible  with  val- 
ues of  JC  and  Y  taken    from  Form  19.3.    If  patterns 
seemed  better  defined  in  X  and  Y,  values  of  D  and  H 
were  computed  and  sections  of  the  charts  in  D  and  H 
were  examined  and  perhaps  roughly  redrawn.   If  the  re- 
drawing could  not  be  done  successfully,  for  instance, 
near  nodal  points  or  foci,  further  examination  was  made 
of  the  patterns  in  X  and  "?.  By  such  successive  adjustments, 
satisfactory  preliminary  charts  in  H,  D,  X,  and  Y  were 
obtained. 

3.  Tests  for  mutual  consistency. --The  scalings  at 
10°  intervals  for  X,  and  for  Y  multiplied  by  sin  6,  where 
6  is  the  colatitude,  were  next  tested  by  means  of  line- 
integrals  along  meridians  at  30°  intervals  of  longitude  in 
X,  and  along  parallels  of  latitude  at  10°  intervals  of  Y 
sin  6.    These  integrations  were  done  graphically. 

By  successive  trials,  the  charts  in  X  and  Y  were  al- 
tered mainly  in  polar  and  ocean  areas  where  data  were 
scanty,  in  order  to  reduce  the  line -integrals  to  nearly 
zero.   In  this  work,  the  graphs  used  in  numerical  inte- 
gration proved  particularly  helpful.    Charts  were  thus 
obtained  on  which  the  line -integrals  in  X  or  Y  were  very 
small,  except  in  one  or  two  instances. 

By  means  of  formulas  listed  by  Chapman, 4  scalings 
at  10°  intervals  of  latitude  and  longitude  from  these 
charts  were  next  used  to  compute  the  vertical  component 
of  the  curl  of  the  field  in  convenient  arbitrary  units.  The 
values  actually  computed  were  those  of  the  function 


f  =  [dX/dX  +  d(Y  sin  d)/de]  cosec  6 


(1) 


where  X  and  Y  are,  respectively,  the  north  and  east  com- 
ponents of  secular  change  expressed  in  gammas  a  year, 
6  the  colatitude,  and  X  the  east  longitude.    The  prelimi- 
nary values  found  are  listed  in  Tables  2  to  5.   It  will  be 
noted  that  the  values  are  particularly  large  in  the  ocean 
and  polar  areas.   In  fact,  there  were  numerous  instances 
in  which  the  two  differentials  of  (1)  were  of  the  same 
sign,  and  therefore  the  charts  in  X  and  Y  were  incompat- 
ible for  such  locations. 

Accordingly,  the  observational  data  were  reviewed 
and  the  spacings  of  the  contours  modified.    There  were 
finally  obtained  with  some  difficulty  small  values  of  f , 
and  opposite  signs  for  dX/dX  and  d(Y  sin  6)Md  at  the 
listed  locations.   It  is  interesting  to  note  in  this  connec- 
tion that  certain  groups  of  observational  values,  not  com- 
patible with  the  smoothed  isopors,  fitted  in  rather  satis- 
factorily after  slight  alterations  were  made  in  the  pattern 
Thus  the  highly  sensitive  character  of  the  curl  test,  which 
makes  its  application  somewhat  exacting  and  laborious, 
facilitated  detection  of  need  for  change  in  pattern  which, 
at  times,  was  not  apparent  by  inspection. 

After  the  application  of  the  curl  test  and  subsequent 
alterations  in  line-configurations,  mainly  in  regions  where 
data  were  few,  it  was  found  that,  because  of  alterations, 
the  line -integrals  in  X  and  Y  did  not  vanish  along  a  few 
paths.    Further  adjustments  were  accordingly  made, 
mainly  near  the  intersections  of  such  paths,  with  simul- 
taneous application  of  the  curl  test.  The  results  for  f  after 
the  final  adjustments  are  given  in  Tables  6  to  9.    Those 
for  line -integrals  taken  over  the  completed  charts  appear 
in  Table  10. 

4.  Isopors  in  horizontal  component  near  the  magnetic 
poles. --While  this  work  was  in  progress,  a  study  was 
made  of  the  configurations  of  isopors  near  ,the  magnetic 
poles. 


Chapman^  has  derived  various  analytical  expressions 
describing  the  nature  of  isoporic  charts  near  the  mag- 
netic dip-poles.    His  investigation  revealed  that  the  line- 
configurations  of  isopors  shown  on  a  number  of  world 
charts,  issued  by  various  agencies,  were  defective  in  im- 
portant respects  in  those  regions.    Owing  to  inadequacy 
of  the  data,  the  existing  charts  were  so  deficient  in  nec- 
essary particulars  that  Chapman  was  unable  to  make 
much  application  of  his  theoretical  results.    These 
studies  are  extended  here,  although  the  accuracy  of  the 
results  is  considerably  limited  because  of  the  paucity  of 
reliable  magnetic  observations  near  the  magnetic  dip- 
poles.   The  uncertainties  are  liable  to  be  reflected  in 
glaring  deficiencies  in  the  isopors  for  the  region  until 
the  results  of  detailed  surveys  are  available  near  the 
dip-poles.    Chapman's  findings  have  also  been  extended 
here,  mainly  along  lines  facilitating  the  construction  of 
isoporic  charts  at  successive  epochs,  with  somewhat 
more  detailed  inclusion  of  the  changes  in  some  of  his 
functions  with  time. 

We  shall  now  consider  the  analytical  description  of 
isopors  near  the  north  magnetic  dip-pole. 

If  we  select  as  origin  the  dip-pole  Pq,  with  horizontal 
axes  X,  y  to  the  north  and  east,  respectively,  we  may  ex- 
pand the  Earth's  magnetic  potential  V  in  the  form 


V  =  Vo  +   Ix  +  my  +  (ax2  +  2hxy  +  by2)/2  + 


(2) 


where  Vo  is  the  magnetic  potential  at  Pq,  and  1,  m,  a,  h, 
and  b  are  constants  at  any  instant  of  time.   If  the" axes  x7 
y,  be  rotated  to  coincide  with  the  principal  axes  of  the 
ellipses  in  H -contours  near  the  pole,  with  x  as  major 
axis,  (2)  becomes 


V  =  Vo  +   Ix  +  my  (ax2  +  by2)/2  + 


(3) 


Since  the  force  components  in  the  direction  of  these 
axes  are  Xi  =  -dV/dx  =  -ax,  Yi  =  -dV/dy  =  -by,  we  have 


H-^ 


a^x^  + 


b2y2 


(4) 


We  cannot  be  said  to  know,  on  the  basis  of  past  ob- 
servations, or  from  any  present  charts  drawn  therefrom, 
the  detailed  configuration  of  the  H-contours  in  the  general 
area  surrounding  the  dip-pole.    From  (4),  however,  it  is 
clear  that  very  near  the  pole  the  H -contour  may  be  taken 
to  be  elliptical.    If  we  then  assume  that  (4)  continues  to 
afford  a  good  approximation  throughout  an  area  some 
hundreds  of  miles  from  the  pole,  observations  made 
within  this  area  may  be  used  to  evaluate  the  quantities 
a  and  b.    This  involves  the  assumption  that  the  true  H- 
contours  when  smoothed  might  be  represented  as  a 
series  of  ellipses  with  fairly  good  approximation  through- 
out the  area. 

In  order  to  obtain  the  values  of  a  and  b  in  (4)  on  this 
basis,  observations  made  from  1900  to  1943  were  plotted 
on  maps  drawn  to  a  scale  of  one  mm  to  one  degree  of 
latitude.   Values  of  the  components  Xi  and  Yj  taken 
along  directions  approximately  parallel  to  the  major  and 
minor  axes,  respectively,  of  the  nearby  elliptical  contour 
H  =  0.02  of  the  British  Admiralty  chart  for  1922  were  de- 
rived for  each  station,  taking  Pq  as  the  usually  adopted 
position  of  pole  at  epoch  1904.5.    The  distances  x  and  y 
for  each  station  were  measured  in  mm,  and  the  values 
a  and  b  were  obtained  by  the  method  of  least  squares. 
This  rough  procedure  neglected  shift  of  the  pole  during 
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the  interval  and  change  in  orientation  of  the  H -ellipses, 
but  the  data  seemed  insufficient  to  justify  consideration 
of  a  shorter  observational  period.    The  solution  gave 
a  =  37.5,  b  =  62.5  for  the  scale  of  chart  used,  with  a  con- 
siderable probable  error  in  the  value  of  either  a  or  b  as 
was  evident  by  inspection.   However,  it  seemed  that  these 
values  of  a  and  b,  though  defective,  were  likely  to  be  su- 
perior to  those  which  might  be  obtained  from  any  iso- 
magnetic  charts  known,  because  it  was  felt  that  theywere 
based  on  more  data  than  any  values  used  heretofore. 

Observations  at  17  to  22  repeat  stations  previously 
graphed  were  next  used  to  estimate,  from  scalings  and  a 
least  squares  adjustment  as  before,  the  parameters  of 
the  secular  changes 


Xj  =  i    +  ax  +  hy  1 
ifj  =  rii  +  hx  +  6y  J 


(5) 


obtained  by  differentiating  (2).    The  following  results 
were  obtained,  referred  to  Pg  as  origin 


-Yi  = 
for  epoch  1912.5; 


19.0  +  0.009X  +  O.lOSy 
5.4  +  O.lOSx  +  0.018y 


-Xi  =  -  21.1  -  0.020X  +  O.lOly 

-  Yj  =  -    3.5  +  O.lOlx  +  0.p04y 
for  epoch  1922.5; 

-  Xi  =  -  24.8  -  0.067X  +  0.114y 

-  Yj  =  -    4.0  +  0.114X  -  0.026y 
for  epoch  1932.5;  and 

-  Xi  =  -  21.7  -  0.056X  +  0.073y 

-  Yj  =  -    5.2  +  0.073X  -  O.OeOy 

for  epoch  1942.5,  where  Xi  and  Yi  are  in  gammas  a  year, 
and  X  and  y  are  distances  in  units  of  one  degree  of  lati- 
tude.   It  will  be  noted  that  the  horizontal  component  of 
secular  change  during  this  period  depended  mainly  on 
i,  m,  and  h,  and  very  little  on  a  and  b.    Thus  this  calcu- 
lation suggests  that  the  variations  with  time  in  a  and  b 
over  the  past  few  decades  may  be  neglected  for  our  pur- 
poses.   The  agreement  at  various  epochs  for  the  values 
i,  m,  and  h  is  surprisingly  good,  and  examination  of  the 
graphs  of  repeat  stations  reveals  fairly  steady  rates  of 
secular  change.    However,  the  values  of  i,  m,  and  fi  are 
obtained  from  scalings  of  different  parts  of  the  same 
smoothed  curves  at  each  repeat  station  and  hence  are 
not  independently  determined  at  successive  epochs.    The 
probable  error  is  actually  likely  to  be  large. 

Adopting  then  the  foregoing  values  of  a,  b,  i,  rii,  h, 
a,  and  b,  we  may  calculate  the  isopors  throughout  the 
area  near  the  dip-pole.    The  error  due  to  neglect  of 
higher  order  terms  of  (2)  will  of  course  increase  with 
increasing  distance  from  the  pole. 

It  will  be  noted  that  the  foregoing  expressions  are  all 
referred  to  the  pole  Pq  of  1904.5  as  origin,  with  the  Pq 


X-axis  inclined  at  the  angle  7°  .5  west  of  north  and  y  pos- 
itive to  the  west.    However,  this  pole  will  not  be  station- 
ary if  the  secular  change  in  the  horizontal  component  is 
not  zero.    It  is  clear  from  (5)  that  if  1  and  m  are  not  both 
zero  the  pole  will  migrate  with  time.    However,  if  the 
pole  migrates  at  a  rapid  rate,  since  a  and  b  seem,  to  be 
small,  some  improvement  in  the  calculated  isopors  at 
various  epochs  might  be  expected  by  supposing  the  equa- 
tion h2  =  a^x^  +  b2y2  referred,  as  is  proper,  to  a  shift- 
ing origin  Pq,  even  though  a  and  b  are  neglected.    Hence 
we  require  the  positions  of  Pq  at  epochs  1912.5,  1922.5, 
1932.5,  and  1942.5  before  proceeding  with  our  calcula- 
tions of  isopors. 

The  velocity  of  the  pole  at  any  instant  is  given  at  the 
variable  point  Pq  by  Xq  =  Xj/a,  yo  =  Yj/b,  where  Xq  and 
5^Q  are  the  component  velocities  in  the  x  -  and  y  -  direc- 
tions at  Pq.    Since  ^i  and  Yj,  as  estimated  from  obser- 
vation, are  given  at  various  epochs  by  (5),  we  may  com.- 
pute  Xq,  yo  throughout  the  interval  for  which  our  results 
are  applicable.    But  our  values  of  a  and  b,  mainly  based 
on  observations  made  at  some  distance  from  the  pole, 
are  expected  to  be  more  accurate  at  greater  distances 
from  the  pole  than  at  the  pole  itself.    Moreover,  the  cal- 
culated velocities  may  assist  in  indicating  only  the  shift 
in  pole-position  from  that  for  1904.5,  which  is  at  best 
approximate. 

Details  of  these  approximate  estimates  of  pole -posi- 
tion are  somewhat  lengthy  and  need  not  be  given  here. 
The  quantities  1,  m,  and  h  as  given  at  successive  epochs 
by  (5)  were  graphed  and  expressed  thereby  as  a  linear 
function  of  tim.e.    On  integration  of  Xj,  Yj  from  time 
t  =  o  to  t,  these  gave  expressions  for  Xj  and  Y^  at  any 
time  t,  assuming  a  and  b  constant.    The  remainder  of 
the  calculation  was  effected  after  some  reductions  by 
computing  the  coordinates  of  the  point  (x,  y)  at  which 
Xi  and  Yj  would  be  zero.    The  calculated  values  found 
are  listed  in  Table  11,  together  with  corresponding  esti- 
mates for  south  polar  regions,  derived  in  similar  man- 
ner from  results  of  secular  change  at  four  stations,  and 
from  Webb's  isoclinics  near  the  south  magnetic  pole.^' 

Also  shown  in  Table  11  are  the  coordinates  as  esti- 
mated by  the  Astronomer  Royal  on  the  basis  of  results 
obtained  on  the  plane  Aries,  mainly  from  observations 
made  on  a  number  of  compasses.    These  suggest  that 
our  estimates  of  pole -position  are  in  error,  although  the 
direction  of  migration  of  poles  is  roughly  correct.  This 
may  mean  that  our  estimates  of  a  and  b  may  be  in  error 
by  50  to  100  per  cent  at  the  pole,  though  perhaps  more 
accurately  applicable  elsewhere  in  the  neighborhood. 
Accordingly,  for  application  in  the  construction  of  iso- 
poric  charts,  the  Astronomer  Royal's  position  for  1945 
was  adopted.    It  was  then  assumed  that  the  true  shifts  in 
position  since  1904.5  were  proportioned  to  those  just 
calculated.    The  pole  positions  were  then  calculated  and 
adopted  for  the  various  epochs  of  the  charts. 

In  the  case  of  south  polar  regions,  there  was  unfor- 
tunately no  possible  check  of  this  latter  kind,  and  it  will 
moreover  be  noted  that  our  tentative  calculations  seem 
to  indicate  a  more  rapid  shift  with  time  of  the  south  pole 
as  compared  with  the  north  principal  dip-pole. 

It  should  also  be  noted  that  the  positions  of  the  prin- 
cipal dip-poles  can  probably  best  be  estimated  by  de- 
tailed surveys  with  air -borne  magnetometers;  there  may 
arise  confusion  because  of  local  dip-poles  when  land  sur- 
veys are  undertaken  with  insufficient  detail.    Since  local 
dip-poles  occur  in  neighboring  pairs, 4   they  might  be 
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indicated  in  a  detailed  aerial  magnetic  survey,  or  re- 
duced because  of  the  height  of  flight  to  an  insignificant 
phenomenon. 

Positions  of  the  dip-poles  having  been  adopted,  the 
equation  of  D  is  obtained  from  (3),  (4),  and  (5)  in  the 
form 


D  =  -  (XiYi  -  YiXi)/h2  tan  1' 


(6) 


and  that  of  the  zero  isopor  in  D  along  which  the  pole 
must  move  is  obtained  by  equating  (6)  to  zero,  the  origin 
of  coordinates  being  shifted  to  the  appropriate  adopted 
positions  of  magnetic  pole,  with  a  and  b  assumed  to  be 
constant. 

The  isopor s  in  H  near  the  pole  were  calculated  in  a 
similar  manner  from  the  relation 


H  =  (XiXj  +  YjYj 


)/H 


(7) 


The  isopors  in  X  and  Y  are  of  course  available  di- 
rectly from  (5)  from  computed  values  of  Xj  and  Yj  re- 
solved by  drawing  and  adding  components  of  these  vec- 
tors along  the  north  and  east  directions. 

In  these  computations,  as  stated  previously,  it  was  found 
found  convenient  to  retain  the  parameters  of  equation  (5)  re- 
ferred to  the  pole  Pq  of  1904. 5  as  origin,  using  H^  =  a^xS  + 
b2y2  with  shift  in  origin  appropriate  to  each  epoch. 

The  computed  values  were  then  entered  on  the  isopor - 
ic  charts,  with  some  extrapolation  and  smoothing  of  iso- 
pors from  adjoining  regions  to  form  a  connected  system. 

5.  Construction  of  isopors  near  other  special  points. -- 
The  isopors  X  and  Y  do  not  have  singularities  at  the  m.ag- 
netic  pole,  nor    does  H  at  the  geographic  poles.    The  iso- 
pors D,  X,  and  Y  near  the  geographic  poles  were  drawn 
using  a  formula  due  to  Chapman,**  after  suitable  extrapo- 
lation from  lower  latitudes,  a  procedure  especially  nec- 
essary in  the  case  of  the  south  geographic  pole. 

6.  Isoporic  charts  in  vertical  intensity,  inclination, 
and  total  intensity,  epochs  1912.5,  1922.5.  1932.5,  and 
1942. 5. --Values  of  the  vertical  component  of  secular 
change  taken  from  Form  19.3  (Figure  5,  Chapter  V)  were 
entered  on  base  maps  as  in  the  case  of  the  horizontal 
components.    These  values  showed  considerable  variabil- 
ity at  neighboring  points,  as  was  to  be  expected,  since  Z 
is  seldom  measured  directly  but  derived  from  measure- 
ments of  H  and  I.    Thus,  noting  that  Z  =  H  tan  I,  the  ap- 
proximate error  dZ  in  Z  arising  from  observational  er- 
rors dl  and  dH  in  I  and  H,  respectively,  is  given  by  dZ  = 
H  sec2i  ■  dl  +  dH  tan  I,  where  dl  is  in  radians.    Also,  be- 
cause I  =  0  at  the  magnetic  equator,  and  I  =  +  90°  at  the 
dip-poles,  small  errors  in  the  measured  values  of  I  and  H 
give  rise  to  rapid  increase  of  error  in  Z  with  increasing 
I,  as  I  becomes  large.    For  this  reason,  estimates  of 
secular  change  in  Z  or  F  tend  to  become  unreliable  in 
high  latitudes.   In  fact,  the  isopors  pencilled  in  through- 
out low  and  middle  latitudes  could  not  be  extended  across 
the  polar  caps  with  any  degree  of  confidence.    It  was 
therefore  desirable  to  check  the  tentative  line -configura- 
tions in  Z  for  polar  regions  from  spherical  harmonic 
analyses  of  the  charts  in  X  and  Y.    For  this  purpose,  X 
and  Y  were  analyzed  separately,  with  weights  for  various 
latitudes  similar  to  those  employed  by  Dyson  and  Furner^ 
in  their  analysis  of  the  Earth's  main  field.    The  coeffici- 
ents up  to  degree  six  found  from  X  and  Y  independently 
were  meaned  and  used  to  compute  Z.    Further  details  of 
this  work  will  be  reported  in  a  separate  volume;  the  re- 
sults only  will  be  quoted  here. 


Tables  12  to  15  give  the  results  in  Z  from  spherical 
harmonic  syntheses  using  the  coefficients  just  mentioned. 
The  data  in  the  tables  were  obtained  with  IBM  (Interna- 
tional Business  Machines)  automatic  (punched-card)  ma- 
chines.   The  computed  values  showed  an  average  dis- 
crepancy over  land  areas  in  low  and  middle  latitudes  of 
about  10  to  15  gammas.    This  was  considered  highly 
satisfactory,  especially  since  the  computed  values  in  Z 
would  be  expected  to  yield  a  smoother  chart  than  that 
given  by  observational  data,  because  of  neglect  of  terms 
of  degree  higher  than  six.    Accordingly,  it  is  believed 
that  valuable  assistance  was  obtained  by  this  way  in  pre- 
paring the  final  Z  isopors,  especially  over  the  oceans 
and  in  high  latitudes,  and  any  contribution  of  a  possible 
field  in  secular  change,  of  original  external  to  the  Earth, 
seemed  justifiably  neglected.  Moreover,  there  also  ap- 
peared to  be  introduced  the  desirable  feature  of  mutual  con- 
sistency to  good  degree  with  the  charts  already  drawn  for  H, 
D,X,  andY.  One  or  two  adjustments  were  made  when  the  sur- 
face integral  in  Z,  taken  over  the  sphere,  did  not  vanish. 

After  completion  of  the  charts  in  Z,  those  for  I  and  F 
were  constructed  with  the  aid  of  values  computed  from 
the  charts  in  H  and  Z  at  10°  intervals  of  latitude  and 
longitude,  conversion -factors  again  being  obtained  from 
the  British  Admiralty  charts  of  the  main  field  for  1922, 
with  suitable  corrections  for  secular  change,  and  from 
United  States  Hydrographic  Office  charts  for  1940.  Thus, 
as  in  the  case  of  i,  computed  values  were  used  to  sup- 
plement the  values  estimated  from  observational  data 
for  all  repeat  stations  and  observatories. 

7.  New  isoporic  charts.D.  H.  X,  Y.  Z.  J.  and  F:  four 
epochs. --Figures  116  to  143  show  charts  in  D,  H,  X,  Y, 
Z,  i,  and  F  at  each  of  the  four  epochs  1912.5,  1922.5, 
1932.5,  and  1942.5,  adjusted  to  mutual  consistency  and 
compatible  with  the  present  known  character  of  the  geo- 
magnetic field.    These  afford  a  description  of  the  secu- 
lar change  in  the  seven  elements  throughout  the  half 
century  beginning  in  1900.    The  charts  for  1922.5  re- 
place the  previous  charts  of  Fisk^  in  6,  H,  Z,  I,  and  F 
for  that  epoch  and  are  based  on  a  considerably  more 
exhaustive  treatment  of  data;  they  also  replace  charts 
in  X  and  Y  computed  from  those  of  Fisk. 

In  general,  there  are  marked  secular  changes  near 
foci  and  sometimes  near  singular  points.    The  foci  may 
expand  or  contract,  shift  in  position,  strengthen   or 
weaken  during  intervals  of  time  as  short  as  a  decade. 
They  reveal  a  rapidity  of  change  with  time  unparalleled 
by  any  other  known  geophysical  phenomenon,  and  prob- 
ably originate  in  unexplored  regions  deep  within  the 
Earth's  interior;  these  changes  seem  to  be  smallest 
over  the  Pacific  Ocean. 

Figures  116  to  119  show  the  isopors  in  declination 
at  four  epochs  10  years  apart.    A  focus  of  decreasing 
intensity  is  shown  over  South  America  for  1912.5,  which 
diminished  in  intensity  at  a  more  rapid  rate  in  later 
epochs,  with  its  focal  point  moving  southward.    A  weak 
positive  focus  to  the  west  has  practically  disappeared  by 
1942.5.    T^he  line -configurations  in  high  latitudes  are 
dominated  by  the  marked  changes  near  the  magnetic 
poles.    A  positive  focus  in  South  Africa  is  shown  in  1912.5 
which  has  disappeared  by  1942.5.    A  strong  negative  focus 
in  the  Indian  Ocean,  not  well  defined  by  available  data  at 
Any  epoch,  is  shown  to  have  persisted  with  some  change 
in  form.    A  positive  focus  to  the  south  has  disappeared 
in  30  years.    A  weak  positive  focus  is  shown  over  the 
East  Indies  and  Australia  in  1912.5,  which  has  intensified 
and  shifted  rapidly  southwards  in  later  epochs. 
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Figures  120  to  123  show  isopors  in  horizontal  inten- 
sity.   Strong  negative  foci  appear  in  Central  America,  in 
the  South  Atlantic,  central  Asia,  and  just  west  of  Aus- 
tralia, in  1912.5.    These  have  diminished  markedly  in 
intensity  by  1942.5.    In  fact,  only  the  South  Atlantic  neg- 
ative focus  seems  well-preserved  though  diminished  by 
about  one -half  in  intensity.   Various  positive  foci  seem 
better  preserved;    one  in  northern  South  America  seems 
to  have  coalesced  into  the  North  Atlantic  focus. 

Charts  for  X  and  Y,  shown  in  Figures  124  to  131, 
need  not  be  described  in  detail,  although  they  are  of 
interest  for  purposes  of  interpretation,  in  conjunction 
with  studies  to  be  presented  in  a  later  volume. 

Figures  132  to  135  show  isopors  in  vertical  intensity. 
There  are  huge  positive  foci  in  the  Indian  and  Antarctic 
Oceans,  and  a  great  negative  focus  in  the  Atlantic  in 
1912.5.    These  have  changed  notably  by  1942.5.    Another 
striking  feature  is  the  growth  and  migration  of  the  nega- 
tive focus  over  the  East  Indies  in  1912.5,  which  appears 
to  have  split  the  two  positive  foci  to  the  west  by  1942.5. 

Figures  136  to  143  show  isopors  in  inclination  and 
total  intensity,  which  likewise  exhibit  rapid  changes  in 
pattern  within  a  few  decades. 


Additional  charts  have  been  constructed,  giving  the 
acceleration  of  secular  change  in  each  10-year  interval; 
but,  since  their  general  features  will  be  apparent  from 
inspection  of  the  present  charts,  they  have  not  been  in- 
cluded here.    In  some  instances  they  proved  useful  in  the 
search  for  errors  during  earlier  stages  of  map-construc- 
tion. 

On  all  of  the  charts  mentioned,  particular  attention 
was  given  to  drawing  of  isopors  near  singular  points  al- 
though nodal  points  were  not  marked  as  originally  planned. 
The  writers  had  also  planned  to  construct  all  charts  on  a 
sphere,  a  procedure  highly  recommended,  but  suitable 
spheres  were  not  obtainable  during  a  time  of  war. 

Values  of  secular  variation  in  each  element,  for  each 
of  the  four  epochs,  taken  at  10-degree  intervals  of  geo- 
graphic latitude  and  longitude,  are  given  in  Tables  16  to 
43. 

The  isoporic  charts  indicate  clearly  the  need  for 
fairly  accurate  knowledge  of  secular  changes  at  frequent 
intervals  in  constructing  isomagnetic  charts  of  the  main 
field.    They  also  make  possible  the  considerable  use  of 
earlier  observations  in  the  construction  of  current  main- 
field  charts. 
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Table  2 


Preliminary  values  of  f»[dX/dX+dCYslne)/de]  cosec  6  for  epoch  1912.5 
expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  intervals 
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Table  2 — Concluded 


Preliminary  values  of  f-[dX/dX+d(Yslne)/de]  cosec  0  for  epoch  1912.5 
expressed  in  gammas  per  year  per  degrees  of  arc,  for  10-degree  intervals 
of  geographic  latitude  and  longitude 
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Table  3 


Preliminary  values  of  f=[dX/ciX+cl(Ysine)/de]  cosec  9  for  epoch  1922.5 
expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  intervals 
of  geographic  latitude  and  longitude 
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Table  3--Concluded 

Preliminary  values  of  f='[dX/dX+(i(Ysine)/de]  cosec  e'for  epoch  1922.5 
expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  intervals 
of  geographic  latitude  and  longitude 
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Table  4 


Preliminary  values  of  f =[dX/dX+d(Ysine)/de]  cosec  9  for  epoch  1932.5 
expressed  in  gammas  per  year  per  degrees  of  arc,  for  10-degree  Intervals 
of  geograpnic  latitude  and  longitude 
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Table  4— Concluded 


Preliminary  values  of  f=[dX/dX+d(Ysine)/de]  cosec  6  for  epoch  1932.5 
expressed  in  gainmas  per  year  per  degrees  of  arc,  for  10-degree  intervals 
of  geographic  latitude  and  longitude 
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Table  5 

Preliminary  values  of  f=[clX/dX+d( Ysine)/de]  cosec  6  for  epoch  1942.5 
expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  Intervals 
of  geographic  latitude  and  longitude 
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Table  5--Concluded 


Preliminary  values  of  f=[dX/dX+d( Ysine)/de]  cosec  0  for  epoch  1942.5 
expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  intervals 
of  geographic  latitude  and  longitude 
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Table  6 


Final  values  of  f=[dX/dX+d( Ysine)/de]  cosec  0  for  epoch  1912.5  . 

expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  Intervals 

of ' geographic  latitude  and  longitude 
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Table  6 — Concluded 

Final  values  of  f=[dX/dX+d( Yslne)/de]  cosec  6  for'  epoch  1912.5 
expressed  In  gammas  per  year  per  degree  of  arc,  for  10-degree  Intervals 
of  geographic  latitude  and  longitude 
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0 

0 

0 

0 

0 

+10 

0 

0 

0 

0 

0 

0 

-1 

0 

0 

0 

-i  • 

0 

0 

0 

0 

0 

0 

0 

0 

-10 

0 

0 

0 

0 

+  1 

0 

+1 

0 

+1 

-20 

0 

-1 

0 

0 

0 

0 

0 

0 

0 

-30 

0 

-1 

0 

0 

0 

0 

0 

0 

+1 

-40 

-1 

0 

0 

0 

0 

-1 

-1 

0 

0 

-50 

0 

0 

0 

-1 

-1 

-1 

-1 

0 

0 

-60 

0 

0 

0 

0 

0 

-1 

0 

0 

0 

-70 

0 

0 

+1 

+1 

0 

0 

0 

0 

+1 

-80 

+1 

-2 

0 

+1 

+1 

+1 

+1 

+1 

-1 

a-North  latitudes  positive,  south  latitudes  negative 
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Table  7 


Final  values  of  r=[dX/dX+d(Yslne)/de]  cosec  6  for  epoch  1922.5 
expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  intervals 
of  geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

+1 

+1 

+1 

0 

-1 

-2 

-1 

0 

+1 

+70 

0 

+1 

0 

0 

0 

0 

0 

-1 

-2 

+60 

0 

0 

0 

0 

0 

■   0 

0' 

-1 

-1 

+50 

0 

0 

0 

0 

0 

+1 

-a 

-1 

0 

+40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+30 

0 

-1 

0 

0 

0 

0 

0 

0 

0 

+20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+10 

0 

0 

0 

+1 

+1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+1 

0 

0 

0 

+1 

-10 

0 

-1 

-1 

0 

0 

0 

0 

0 

+1 

-20 

0 

0 

0 

0 

-1 

0 

0 

+1 

+1 

-30 

0 

0 

0 

0 

0 

+1 

+1 

+1 

+1 

-40 

-1 

0 

-1 

-2 

-1 

0 

+1 

0 

0 

-50 

0 

-1 

-1 

-1 

d 

0 

0 

0 

0 

-60 

-1 

-1 

-I 

0 

+1 

+1 

0 

+1 

-1 

-70 

-1 

+1 

0 

+1 

+2 

+1 

+1 

+1 

-1 

-80 

+1 

+2 

+2 

+2 

+2 

0 

-1 

-1 

-1 

Geographic 

latitude 
In  degrees' 


90 


Geographic  east  longitude  In  degrees 


100 


110 


120 


130 


140 


150 


160 


170 


+80 

-1 

-1 

-1 

-2 

-1 

-2 

-1 

+1 

+1 

+70 

-1 

-1 

-2 

-1 

0 

-1 

0 

0 

+1 

+60 

-1 

0 

0 

0 

0 

0 

+1 

+1 

+1 

+50 

0 

0 

0 

0 

0 

0 

+1 

+1 

0 

+40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+30 

0 

0 

0 

0 

0 

0 

0 

0  ■ 

0 

+20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+  10 

+1 

0 

0 

0 

0 

0 

0 

-1 

0 

0 

+1 

0 

+1 

0 

0 

0 

0 

0 

0 

-10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-20 

+1 

0 

0 

0 

0 

0 

0 

0 

0 

-30 

+1 

0 

-1 

-1 

0 

0 

0 

0 

0 

-40 

0 

0 

0 

0 

0 

+1 

0 

0 

0 

-50 

0 

0 

0 

0 

+1 

0 

0 

0 

0 

-60 

-1 

0 

0 

-1 

-1 

-1 

-1 

0 

0 

-70 

-1 

-2 

-2 

-1 

-1 

0 

-1 

0 

0 

-80 

-1 

-1 

-2 

-1 

-1 

-1 

0 

+1 

+1 

"^North  latitudes  positive,  south  latitudes  negative 
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Table  7— Concluded 


Final  values  of  f=[dX/dX+d(Ysine)/de]  cosec  0  for  epoch  1922.5 
expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  intervals 
of  geogra,phic  latitude  and  longitude 


Geographic 

latitude 

in  degrees'' 


180 


Geographic  east  longitude  in  degrees 


190 


200 


210 


220 


230 


240 


250 


260 


+80 

+1 

+  1 

+2 

+  1 

+1 

+1 

n 

-1 

+1 

+70   . 

+1 

+1 

+  1 

+  1 

0 

0 

0 

-1 

0 

+60 

+1 

+  1 

+1 

0 

0 

0 

0 

0 

0 

+50 

+1 

0 

0 

0 

0 

0 

0 

0 

-1 

+40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+30 

0 

0 

0 

0 

0 

0 

0 

+1 

0 

+20 

0 

0 

0 

0 

0 

+1 

+1 

+2 

+1 

+10 

0 

0 

0 

0 

0 

0 

+1 

+1 

+1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

-10 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

-20 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

-30 

0 

0 

0 

0 

0 

0 

0 

-1 

-1 

-40 

-1 

0 

0 

0 

0 

0 

0 

-1 

-1 

-50 

0 

0 

0 

0 

0 

0 

-1 

-1 

0 

-60 

+1 

+1 

+1 

+1 

+1 

0 

-1 

-1 

-1 

-70 

0 

+1 

+1 

+1 

+2 

+2 

0 

-1 

-1 

-80 

-2 

-2 

-2 

-1 

-2 

0 

+1 

+1 

+1 

' 

Geographic 
latitude 
in  degrees^ 

Geographic  east  longitude  in  degrees 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

0 

-1 

0 

-1 

-1 

+1 

+1 

+1 

+1 

+70 

0 

0 

0 

0 

0 

+1 

0 

+1 

0 

+60  • 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+50 

0 

0 

0 

+1 

0 

0 

0 

0 

0 

+40 

0 

+1 

0 

0 

0 

0 

0 

0 

0 

+30 

0 

0 

0 

-2 

0 

0 

+1 

0 

0 

+20 

0 

0 

0 

-1 

0 

+1 

0 

0 

0 

+10 

+1 

0 

0 

-1 

0 

0 

0 

0 

-1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-10 

-1 

-1 

0 

0 

0 

0 

+1 

0 

0 

-20 

-1 

-1 

0 

+1 

0 

0 

+1 

+1 

0 

-30 

-1 

0 

+1  . 

+1 

0 

0 

0 

+1 

0 

-40  . 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

-50 

0 

-1 

-1 

-1 

0 

0 

0 

+1 

+1 

-60   . 

0 

-1 

0 

+1 

0 

-1 

0 

0 

-1 

-70 

-1 

0 

+1 

+1 

+1 

+1 

0 

-2 

-2 

-80 

-1 

0 

+1 

+1 

+1 

+2 

+1 

+2 

+3 

^North  latitudes  positive,  south  latitudes  negative 
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Table  8 


Final  values  of  f=[dx/dX+d(Yslne)/d6]  cosec  e  for  epoch  1932.5 
expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  intervals 
of  geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees'^ 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

0 

0 

0 

0 

-1 

-1 

-1 

+1 

+1 

■fc70 

-1 

0 

-1 

-1 

-1 

-1 

0 

0 

0 

+60 

0 

0 

-1 

0 

0 

0 

0 

0 

0 

+50 

0 

0 

0 

+1 

+1 

0 

+1 

0 

0 

+40 

0 

0 

0 

.   0 

0 

0 

0 

0 

0 

+30 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+10 

0 

0  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

0 

0 

.  0 

0 

0 

+1 

-10 

0 

0 

0 

0 

0 

0 

+1 

0 

+1 

-20 

0 

0 

0 

0 

+1 

0 

0 

+1 

+1 

-30 

0 

0 

-1 

+1 

+1 

0 

0 

0 

0 

-40 

0 

-1 

-1 

0 

0 

+1 

+1 

0 

0 

-50 

-1 

-1 

0 

0 

0 

+1 

+1 

+2 

0 

-60 

0 

-1 

0 

0 

+1 

0 

0 

0 

0 

-70 

0 

0 

0 

0 

-1 

-2 

-2 

-2 

0 

-80 

+2 

+2 

+1 

-2 

-4 

-5 

-4 

-1 

-1 

Geographic 

latitude 

in  degrees^ 


90 


Geographic  east  longitude  in  degrees 


100 


110 


120 


130 


140 


150 


160 


170 


+80 

0 

-1 

-1 

0 

-1 

-1 

0 

-1 

+1 

+70 

0 

0 

0 

0 

0 

0 

0 

+1 

+1 

+60 

0 

0 

0 

0 

0 

0 

0 

0 

+1 

+50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+40 

-1 

-1 

-1 

0 

0 

0 

0 

0 

0 

+30 

0 

0 

-1 

0 

0 

0 

0 

0 

0 

+20 

0 

0 

0 

0 

+1 

0 

0 

0 

0 

+10 

0 

0 

.  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

-1 

0 

0 

0 

0 

0 

-10 

,  0 

+1 

+1 

0 

-1 

0 

0 

0 

0 

-20 

0 

0 

+1 

0 

0 

0 

0 

0 

0 

-30 

+1 

+2 

+2 

0 

0 

0 

0 

-1 

-1 

-40 

0 

+1 

+1 

0 

0 

0 

-1 

-1 

-1 

-50 

0 

+1 

+1 

-1 

-2 

-2 

-1 

-1 

0 

-60 

0 

0 

0 

-1 

+1 

0 

0 

+1 

0 

-70 

0 

0 

0 

0 

0 

0 

+1 

0 

-1 

-80 

-1 

+1 

+2 

+1 

+1 

+1 

+2 

+1 

-I 

aNorth  latitudes  positive,  south  latitudes  negative 
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Table  8— Concluded 


Final  values  of  f=[dx/dX+d(Ysine)/d0]  cosec  6  for  epoch  1942.5 

expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  intervals 

of  geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


180 


Geographic  east  longitude  in  degrees 


190 


200 


210 


220 


230 


240 


250 


260 


+80 

+1 

+1 

+1 

0 

+1 

0 

+1 

+1 

+1 

+70 

+1 

0 

+1 

+1 

+1 

+1 

+1 

-1 

-1 

+60 

+1 

+1 

+1 

+1 

0 

0 

-1 

-1 

-1 

+50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+40 

0 

0 

*   0 

0 

0 

0 

0 

0 

0 

+30 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+20 

0 

0 

0 

0 

0 

0 

-1 

-1 

0 

+10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-20 

-1 

-1 

0 

0 

0 

0 

0 

0 

0 

-30 

-1 

-1 

0 

0 

0 

0 

0 

0 

0 

-40 

0 

0 

0 

-1 

-1 

-1 

0 

0 

0 

-50 

0 

0 

0 

0 

0 

-1 

0 

0 

0 

-60 

0 

0 

0 

0 

-1 

0 

0 

0 

0 

-70 

+1 

0 

-1 

0 

+1 

+1 

+1 

0 

+1 

-80 

-1 

-3 

-2 

-2 

-1 

+1 

+1 

+1 

+2 

• 

Geographic 

latitude 

in  degrees^ 

Geographic  east  longitude  in  degrees 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

+1 

0 

-1 

0 

0 

+1 

0 

-1 

-1 

+70 

-1 

-1 

0 

-1 

-1 

0 

0 

0 

-1 

+60 

-1 

0 

0 

+1 

0 

0 

0 

0 

-1 

+50 

0 

0 

0 

+1 

+1 

+1 

0 

0 

0 

+40  - 

0 

0 

0 

+1 

+1 

+1 

+1 

0 

0 

+30 

+  1 

0 

0 

-1 

0 

+1 

+1 

+1 

0 

+20 

0 

0 

0 

-1 

0 

0 

+1 

0 

0 

+10 

-1 

0 

0 

-1 

-1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

0 

0 

0 

-10 

+1 

+1 

0 

0 

0 

0 

0 

0 

0 

-20 

+1 

0 

0 

-1 

0 

0 

0 

0 

0 

-30 

0 

0 

0 

0 

+1 

0 

0 

0 

0 

-40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-50 

0 

0 

+1 

0 

0 

0 

0 

0 

0 

-60 

+1 

+1 

+1 

+1 

+1 

0 

+1 

0 

-1 

-70 

0 

+1 

+1 

+1 

+1 

+1 

0 

0 

-1 

-80 

+1 

+1 

0 

-2 

-2 

-1 

-1 

+2 

+1 

%orth  latitudes  positive,  south  latitudes  negative 
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Table  9 


Final  values  of  f='[dX/dX+d(Ysin9)/de]  cosec  9  for  epoch  1942.5 
expressed  in  gammas  per  year  per  degrees  of  arc,  for  10-degree  intervals 
of  geograpnic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+80 
+70 
+60 
+50 
+40 
+30 
+20 
+10 
0 
-10 
-20 
-30 
-40 
-50 
-60 
-70 


+1 

+1 
-1 
0 
0 
0 
0 

-1 

0 

0 
0 
0 
0 
0 
0 
0 

-1 


0 
0 
0 
0 

0 
0 

0 

-1 

0 
0 
0 
0 
0 
0 
0 
0 

-1 


+1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
.0 
0 
0 
0 
0 
0 

+1 


0 

-1 

0 
0 
0 
0 
.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-1 


-1 
-1 

0 
0 
0 
0 
0 

+1 

0 

0 

0 

•  0 

0, 
0 
0 
0 

-1 


0 
0 

+1 

0 
0 
0 
0 
0 
0 

-1 

0 

+1 

.  0 
0 

0 
0 

+1 


0 

+1 

0 
0 
0 
0 
0 
0 
0 
0 

+1 

0 
0 
0 

+1 

+1 

+2 


0 

+1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

+1 

+2 


+1 
+1 

-1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

+1 

+2 

+1 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

90 

100 

110 

120 

130 

140 

150 

160 

170 

+80 

+1 

0 

0 

-1 

-1 

-1 

-2 

-1 

-1 

+70 

0 

0 

-1 

-1 

-1 

-1 

-1 

0 

-1 

+60 

-1 

-1 

0 

0 

0 

0 

0 

0 

0 

+50 

0 

-1 

-1 

0 

-1 

-1 

0 

0 

0 

+40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+30 

0 

-1 

-1 

0 

-1 

0 

0 

0 

0 

+20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+10 

0 

0 

0  ■ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

0 

0 

0 

0 

0 

•  -10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-20 

+1 

0 

0 

0 

0 

0 

0 

0 

0 

-30 

+1 

+1 

0 

0 

0 

0 

0 

0 

0 

-40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-60 

0 

0 

0 

0 

0 

0 

0 

0 

+1 

-70 

+2 

+2 

+2 

+2 

+1 

+1 

+1 

+1 

0 

-80 

0 

0 

+1 

0 

+1 

+1 

+1 

+2 

+1 

^North  latitudes  positive,  south  latitudes  negative 
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Table  9 — Concluded 


Final  values  of  f=[dX/dX+d(Ysine)/de]  cosec  Q   for  epoch  1942.5 
expressed  in  gammas  per  year  per  degree  of  arc,  for  10-degree  intervals 
of  geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees' 


180 


Geographic  east  longitude  in  degrees 


190 


200 


210 


220 


230 


240 


250 


260 


+80 

-1 

0 

0 

0 

0 

0 

-1 

0 

+1 

+70 

0 

0 

+1 

+1 

0 

+1 

+1 

+1 

0 

+60 

.  0 

0 

0 

0 

0 

0 

0 

0 

-1 

+50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+30 

0 

0 

+1 

+1 

+1 

0 

0 

0 

0 

+20 

0 

0 

0 

+1 

+1 

+1 

0 

0 

0 

+10 

0 

0 

0 

0 

0 

0 

+1 

0 

0 

0 

0 

0 

0 

0  . 

0 

0 

+1 

0 

0 

-10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-30 

0 

0 

0 

0 

-1 

-1 

0 

0 

0 

-40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-50  • 

0 

0 

0 

0 

0  • 

0 

-1 

-1 

-1 

-60 

0 

-1 

-1 

-1 

-1 

0 

0 

-1 

-1 

-70 

0 

-1 

0 

0 

0 

-1 

0 

0 

0 

-80 

0 

+1 

+1 

+1 

0 

+1 

+1 

+1 

+1 

Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

+1 

+1 

-1 

-2 

-1 

-1 

+1 

0 

+1 

+70 

0 

-1 

rl  . 

-1 

-1 

0 

-1 

0 

0 

+60 

-1 

0 

0 

0 

0 

0 

0 

0 

-1 

+50 

0 

0 

0 

0 

0 

-1 

0 

-1 

-1 

+40  , 

0 

+1 

0 

-1 

-1 

0 

0 

0 

0 

+30 

0 

0- 

0 

0' 

0 

0 

0 

0 

0 

+20 

0 

+1 

0 

-1. 

-1 

-1 

-1 

-1 

0 

•+10 

0 

+1 

0 

0 

-1 

-1 

0 

0 

0 

0 

0 

0 

-1 

0 

0 

0 

0 

■  0 

0 

-10 

0 

0 

0 

+1  . 

0 

0 

0 

0 

0 

-20 

Q 

0 

0 

+1 

+1 

+1 

0 

0 

0 

-30 

0 

0 

0 

0 

0 

+1 

0 

0 

0 

-40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-60 

0 

0 

0 

0 

0 

+1 

0 

0 

+1 

-70 

0 

-1 

-1 

-2 

0 

0 

0 

0 

0 

-80 

0 

0 

0 

+1 

0 

0 

+2 

+1 

0 

^North  latitudes  positive,  soutn  latitudes  negative 


283 


Table  10 

Values  of  line-integrals  for 

east  component  (a/YsinedX)  and  north  component  (a/Xde) 

of  secular  change  for  1912.5,  1922.5,  1932.5,  and  1942.5,  expressed 

in  gauss-kilometers,  for  various 

geographic  parallels  and  meridians 

east  component  (a/Ysin0dX) 


* 

Epoch 

1912.5 

1922.5 

1932.5 

1942.5 

+  80 

0 

. 

1 

0 

-  6 

+  70 

- 

8 

- 

7 

+ 

7 

-  9 

+  60 

0 

+ 

8 

- 

17 

-  10 

+  50 

- 

4 

+ 

15 

- 

4 

•   -  12 

■   +40 

+ 

8 

+ 

15 

+ 

36 

•   +  1 

+  30 

+ 

8 

- 

16 

+ 

25 

-  14 

+20 

+ 

9 

- 

29 

+ 

60 

-  8 

+  10 

+ 

7 

+ 

30 

- 

4 

-  23 

0 

+ 

8 

+ 

83 

+ 

25 

-  38 

-10 

+ 

4 

+ 

87 

- 

35 

+  4 

-20 

- 

7 

+ 

98 

- 

3 

+  23 

-30 

- 

1 

+ 

83 

+ 

43 

-  29 

-40 

+ 

1 

+ 

75 

- 

32 

+  28 

-50 

- 

14 

+ 

10 

- 

6 

-  32 

-60 

- 

2 

+ 

14 

+ 

8 

-  6 

-70 

+ 

4 

- 

2 

+ 

3 

+  12 

-80 

+ 

4 

0 

+ 

2 

-  16 

north  component  (^Xde) 


XE 

Epoch 

1912.5 

1922.5 

1932.5 

1942.5 

0  and  180 

+  54 

+  75 

+  33 

+  47 

30  and  210 

+  35 

-  17 

-  40 

-  28 

60  and  240 

-  35 

-  34 

+  13 

+  3 

90  and  270 

-  22 

+  14 

+  53 

+  54 

120  and  300 

-  52 

+  37 

+  17 

.  -  29 

150  and  330 

+  28 

-  25 

-  21 

-  72 
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Table  11 
Coordinates  of  north  and  south  magnetic  poles 


Based  on  secular-change  charts  for 

Based  on  isomagnetic 

four  epochs  and  positions  observed 

charts  for  four  epochs 

in  1904.5  for  north  pole  and 

and  positions  observed 

Date 
or 

1912,5  for  south  pole 

in  1904.5  and  1945 

Epoch 

North 

East 

South 

East 

North 

East 

lati- 

longi- 

lati- 

longi- 

lati- 

longi- 

tude 

tude 

tude 

tude 

tude 

tude 

1904.5 

70.5a 

263.5a 

70.5a 

263.5a 

1912.5 

70.9 

263.2 

71.2"^ 

150.5'^ 

71.3 

262.7 

1922.5 

71.4 

262.8 

70.2 

149.2 

72.6 

261.8 

1932.5 

71.9 

262.4 

69.0 

148 . 1 

74.0 

260.0 

1942.5 

72.6 

262.1 

68.3 

146.2 

75.4 

258.2 

1945.0 

72.8 

262.0 

68.2 

145.4 

76. 0'^ 

258. 0^ 

^After  Wasserfall  (1939)  based  on  observations  by  Amundsen 
t'After  Farr  (1944)  based  on  observations  by  Mawson 
^Preliminary  values  communicated  verbally  as  observed  on  Aries 
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Table  12 

Geomagnetic  secular  change  In  vertical  Intensity  for  epoch  1912.5 

expressed  In  gammas  per  year,  computed  from  spherical 

harmonic  coefficients  of  north  and  east 

Intensity  of  secular  change 


Lati- 

L 0 

n 

g  1 

t 

u  d 

e 

tude 

30" 

60° 

90" 

120° 

150° 

180° 

210° 

240° 

270° 

300° 

330° 

360° 

+80 

_ 

41 

-  42 

-  41 

_ 

40 

_ 

40 

_ 

42 

_ 

45 

_ 

48 

-  50 

-  48 

-  43 

-  40 

+70 

- 

29 

-  33 

-  32 

- 

31 

- 

35 

- 

44 

- 

51 

- 

58 

-  67 

-  64 

-  45 

-  30 

+60 

- 

6 

-  5 

-  9 

- 

18 

- 

30 

- 

51 

- 

58 

- 

66 

-  89 

-  89 

-  53 

-  16 

+50 

+ 

22 

+  40 

+  23 

- 

9 

- 

28 

- 

58 

- 

61 

- 

62 

-  95 

-107 

-  73 

-  11 

+40 

+ 

41 

+  88 

+  51 

- 

9 

- 

27 

- 

58 

- 

54 

- 

45 

-  68 

-  93 

-  99 

-  24 

+30 

+ 

40 

+117 

+  58 

- 

17 

- 

26 

- 

52 

- 

41 

- 

22 

-  9 

-  40 

-120 

-  54 

+20 

+ 

19 

+120 

+  41 

- 

27 

- 

26 

- 

47 

- 

28 

- 

6 

+  60 

+  35 

-129 

-  89 

+10 

- 

7 

+104 

+  5 

- 

33 

- 

29 

- 

49 

- 

18 

- 

2 

+  106 

+  91 

-128 

-117 

0 

- 

22 

+  89 

-  32 

- 

34 

- 

30 

- 

56 

- 

11 

- 

5 

+109 

+  97 

-125 

-131 

-10 

- 

13 

+  93 

-  48 

- 

28 

- 

25 

- 

57 

+ 

2 

- 

3 

+  76 

+  55 

-125 

-130 

-20 

+ 

16 

+  119 

-  33 

- 

14 

- 

9 

- 

43 

+ 

22 

+ 

15 

+  40 

+  1 

-121 

-115 

-30 

+ 

54 

+150 

+  6 

+ 

5 

+ 

9 

- 

19 

+ 

45 

+ 

48 

+  33 

-  22 

-  97 

-  83 

-40 

+ 

88 

+166 

+  46 

+ 

19 

+ 

19 

+ 

2 

+ 

61 

+ 

85 

+  62 

+  7 

-  45 

-  35 

-50 

+  105 

+  153 

+  66 

+ 

21 

+ 

12 

+ 

9 

+ 

64 

+  111 

+108 

+  69 

+  25 

+  23 

-60 

+103 

+  116 

+  57 

+ 

10 

- 

5 

+ 

3 

+ 

55 

+  114 

+  137 

+  120 

+  85 

+  71 

-70 

+ 

87 

+  73 

+  35 

- 

1 

- 

15 

- 

1 

+ 

42 

+ 

94 

+127 

+  129 

+110 

+  91 

-80 

+ 

63 

+  45 

+  24 

+ 

7 

+ 

2 

+ 

12 

+ 

36 

+ 

65 

+  87 

+  95 

+  90 

+  •78 

Table  13 

-   ' 

Geomagnetic  secular  change  in  vertical  Intensity  for  epoch  1922.5 

expressed  in  gammas  per  year,  computed  from  spherical 

harmonic  coefficients  of  north  and  east 

intensity  of  secular  change 


Lati- 

L 0 

n 

g  1 

t 

u  d 

e 

tude 

30° 

60° 

90° 

120° 

150° 

180° 

210° 

240° 

270° 

300° 

330° 

360° 

+80 

-  36 

_ 

35 

_ 

38 

_ 

43 

^ 

49 

_ 

57 

_ 

62 

_ 

65 

^ 

64 

-  59 

-  49 

-  40 

+70 

-  17 

- 

18 

- 

22 

- 

30 

- 

43 

- 

57 

- 

66 

- 

73 

- 

79 

-  72 

-  49 

-  26 

+60 

+  5 

+ 

6 

- 

3 

- 

16 

- 

33 

- 

56 

- 

63 

- 

72 

- 

93 

-  92 

-  58 

-  14 

+50 

+  26 

+ 

39 

+ 

21 

- 

4 

- 

23 

- 

53 

- 

54 

- 

62 

- 

97 

-108 

-  77 

-  14 

+40 

+  40 

+ 

73 

+ 

44 

+ 

2 

- 

15 

- 

47 

- 

42 

- 

48 

- 

83 

-103 

-102 

-  26 

+30 

+  41 

+ 

96 

+ 

53 

0 

- 

11 

- 

40 

- 

31 

- 

32 

- 

46 

-  71 

-122 

-  49 

+20 

+  25 

+ 

93 

+ 

41 

- 

6 

- 

14 

- 

65 

- 

21 

- 

16 

+ 

5 

-  20 

-129 

-  75 

+10 

+  2 

+ 

67 

+ 

6 

- 

15 

- 

21 

- 

33 

- 

13 

- 

1 

+ 

51 

+  25 

-126 

-  98 

0 

-  13 

+ 

38 

- 

37 

- 

24 

- 

28 

- 

34 

- 

5 

+ 

14 

+ 

74 

+  38 

-121 

-112 

-10 

-  5 

+ 

31 

- 

62 

- 

25 

- 

27 

- 

32 

+ 

3 

+ 

26 

+ 

70 

+  17 

-120 

-113 

-20 

+  29 

+ 

58 

- 

54 

- 

16 

- 

14 

- 

22 

+ 

14 

+ 

40 

+ 

55 

-  12 

-114 

-  96 

-30 

+  77 

+  105 

- 

16 

0 

+ 

5 

- 

6 

+ 

28 

+ 

60 

+ 

56 

-  18 

-  91 

-  61 

-40 

+119 

+143 

+ 

30 

+ 

14 

+ 

16 

+ 

10 

+ 

45 

+ 

88 

+ 

84 

+  18 

-  39 

-  9 

-50 

+136 

+149 

+ 

55 

+ 

17 

+ 

13 

+ 

19 

+ 

62 

+  118 

+128 

+  80 

+  31 

+  48 

-60 

+  127 

+120 

+ 

52 

+ 

9 

+ 

4 

+ 

22 

+ 

73 

+  135 

+161 

+135 

+  95 

+  91 

-70 

+  102 

+ 

81 

+ 

38 

+ 

6 

+ 

3 

+ 

27 

+ 

75 

+128 

+158 

+151 

+125 

+107 

-80 

+  79 

+ 

59 

+ 

38' 

+ 

24 

+ 

25 

+ 

42 

+ 

70 

+100 

+119 

+121 

+  111 

+  96 

286 


Table  14 


Geomagnetic  secular  change  In  vertical  intensity  for  epoch  1932.5 

expressed  in  gammas  per  year,  computed  from  spherical 

harmonic  coefficients  of  north  and  east 

intensity  of  secular  change 


Lati- 

L 0 

n 

g  1 

t 

u  d 

e 

tude 

30° 

60° 

90° 

120° 

150° 

180° 

210° 

240° 

270° 

300° 

330° 

360° 

+80 

_ 

19 

_ 

12 

_ 

12 

_ 

18 

_ 

27 

_ 

37 

_ 

46 

_ 

54 

_ 

57 

_ 

55 

-  45 

-  31 

+70 

+ 

8 

+ 

18 

+ 

13 

0 

- 

18 

- 

36 

- 

49 

- 

62 

- 

73 

- 

70 

-  48 

-  17 

+60 

+ 

37 

+ 

49 

+ 

34 

+ 

12 

- 

10 

- 

34 

- 

49 

- 

65 

- 

85 

- 

83 

-  51 

-   2 

+50 

+ 

57 

+ 

74 

+ 

46 

+ 

20 

- 

1 

- 

31 

- 

45 

- 

65 

- 

89 

- 

89 

-  58 

+  5 

+40 

+ 

60 

+ 

88 

+ 

47 

+ 

20 

+ 

5 

- 

28 

- 

40 

- 

61 

- 

77 

- 

84 

-  76 

-   6 

+30 

+ 

44 

+ 

84 

+ 

35 

+ 

14 

+ 

2 

- 

27 

- 

34 

- 

51 

- 

44 

- 

62 

-100 

-  34 

+20 

+ 

15 

+ 

62 

+ 

7 

+ 

3 

- 

11 

- 

33 

- 

29 

- 

35 

+ 

5 

- 

28 

-121 

-  67 

+  10 

- 

10 

+ 

29 

- 

34. 

- 

11 

- 

28 

- 

44 

- 

24 

- 

15 

+ 

49 

+ 

1 

-129 

-  90 

0 

- 

16 

- 

2 

- 

74 

- 

21 

- 

37 

- 

51 

- 

18 

+ 

3 

+ 

70 

+ 

12 

-123 

-  92 

-10 

+ 

5 

- 

3 

- 

96 

- 

20 

- 

27 

- 

45 

- 

8 

+ 

17 

+ 

63 

0 

-107 

-  74 

-20 

+ 

45 

+ 

22 

- 

87 

- 

9 

- 

2 

- 

25 

+ 

10 

+ 

33 

+ 

44 

- 

19 

-  87 

-  45 

-30 

+ 

90 

+ 

66 

- 

51 

+ 

5 

+ 

21 

0 

+ 

34 

+ 

58 

+ 

42 

- 

20 

-  58 

-  10 

-40 

+  123 

+103 

- 

8 

+ 

9 

+ 

23 

+ 

16 

+ 

58 

+ 

94 

+ 

72 

+ 

13 

-  17 

+  28 

-50 

+  132 

+  114 

+ 

18 

- 

3 

+ 

4 

+ 

17 

+ 

76 

+  130 

+  121 

+ 

71 

+  39 

+  65 

-60 

+120 

+ 

95 

+ 

20 

- 

20 

- 

20 

+ 

11 

+ 

81 

+147 

+160 

+127 

+  92 

+  94 

-70 

+ 

96 

+ 

64 

+ 

13 

- 

22 

- 

22 

+ 

13 

+ 

76 

+  135 

+  160 

+  148 

+  121 

+105 

-80 

+ 

74 

+ 

49 

+ 

24 

+ 

7 

+ 

10 

+ 

32 

+ 

67 

+  100 

+  120 

+  121 

+110 

+  93 

Table  15 

Geomagnetic  secular  change  in  vertical  intensity  for  epoch  1942.5 

expressed  in  gammas  per  year,  computed  from  spherical 

harmonic  coefficients  of  north  and  east 

Intensity  of  secular  change 


Lati- 

L 0 

n 

g  1 

t 

u  d 

e 

tude 

30° 

60° 

90° 

120° 

150° 

180° 

210° 

240° 

270° 

300° 

330° 

360° 

+80 

+ 

21 

+ 

26 

+  25 

+ 

19 

+ 

9 

_ 

1 

_ 

8 

_ 

11 

- 

11 

_ 

6 

+  2 

+  12 

+70 

+ 

42 

+ 

52 

+  49 

+ 

37 

+ 

18 

- 

1 

- 

12 

- 

17 

- 

16 

- 

9 

+  3 

+  22 

+60 

+ 

60 

+ 

74 

+  63 

+ 

45 

+ 

21 

- 

4 

- 

13 

- 

20 

- 

23 

- 

16 

-  2 

+  28 

+50 

+ 

71 

+ 

88 

+  62 

+ 

38 

+ 

15 

- 

11 

- 

14 

- 

26 

- 

33 

- 

30 

-  22 

+  21 

+40 

+ 

68 

+ 

92 

+  48 

+ 

21 

+ 

5 

- 

22 

- 

16 

- 

36 

- 

42 

- 

45 

-  52 

+  3 

+30 

+ 

52 

+ 

82 

+  25 

+ 

4 

- 

4 

- 

31 

- 

17 

- 

41 

- 

38 

- 

51 

-  81 

-  23 

+20 

+ 

24 

+ 

55 

-  5 

- 

8 

- 

10 

- 

35 

- 

14 

- 

35 

- 

15 

- 

45 

-  99 

-  47 

+10 

- 

5 

+ 

15 

-  43 

- 

17 

- 

13 

- 

35 

- 

9 

- 

19 

+ 

16 

- 

34 

-103 

-  64 

0 

- 

21 

- 

24 

-  84 

- 

25 

- 

17 

- 

32 

- 

2 

+ 

1 

+ 

37 

- 

32 

-  97 

-  67 

-10 

- 

10 

- 

42 

-114 

- 

34 

- 

21 

- 

27 

+ 

7 

+ 

18 

+ 

39 

- 

42 

-  88 

-  55 

-20 

+ 

28 

- 

27 

-117 

- 

40 

- 

21 

- 

19 

+ 

19 

+ 

35 

+ 

34 

- 

50 

-  74 

-  28 

-30 

+ 

76 

+ 

12 

-  92 

- 

40 

- 

19 

- 

6 

+ 

38 

+ 

61 

+ 

42 

- 

38 

-  49 

+  9 

-40 

+  112 

+ 

51 

-  55 

- 

38 

- 

18 

+ 

9 

+ 

64 

+ 

99 

+ 

75 

+ 

4 

-  8 

+  47 

-50 

+116 

+ 

64 

-  28 

- 

40 

- 

21 

+ 

20 

+ 

88 

+135 

+121 

+ 

63 

+  40 

+  73 

-60 

+ 

89 

+ 

45 

-  23 

- 

45 

- 

26 

+ 

24 

+ 

96 

+  150 

+  150 

+108 

+  76 

+  79 

-70 

+ 

50 

+ 

15 

-  27 

- 

43 

- 

25 

+ 

21 

+ 

82 

+128 

+138 

+115 

+  85 

+  67 

-80 

+ 

24 

+ 

2 

-  16 

- 

20 

- 

8 

+ 

19 

+ 

52 

+ 

78 

+ 

88 

+ 

81 

+  64 

+  45 

287. 


Table  16 

Values  of  secular  change  in  declination  (D)  for  epoch  1912.5 

in  minutes  per  year,  at  lO-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

Geographic  east  longitude  in  degrees 

latitude 
in  degrees 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+80 

+  8.4 

+  7.8 

+  7.2 

+  6.6 

+  5.9 

+ 

5.2 

+  4.6 

+  3.9 

+  3.2 

+70 

+  9.3 

+  8.3 

+  7.5 

+  6.7 

+  5.8 

+ 

4.9 

+  3.9 

+  2.7 

+  1.5 

+60 

+  9.8 

+  8.4 

+  7.6 

+  6.6 

+  5.5 

+ 

4.1 

+  2.4 

+  0.5 

-  2.1 

+50 

+  9.6 

+  9.4 

+  8.1 

+  6.8 

+  5.6 

+ 

3.6 

+  1.3 

-  1.4 

-  4.3 

+40 

+  8.6 

+  9.3 

+  9.0 

+  7.7 

+  5.8 

+ 

3.0 

+  0.7 

-  1.9 

-  5.0 

+30 

+  7.7 

+  8.7 

+  9.1 

+  8.1 

+  6.1 

+ 

2.9 

+  0.3 

-  1.9 

-  4.1 

+20 

+  7.2 

+  8.2 

+  8.5 

+  8.2 

+  6.7 

+ 

3.7 

0.0 

-  2.4 

-  4.6 

+10 

+  6.5 

+  7.6 

+  8.1 

+  8.7 

+  8.0 

+ 

5.0, 

-  0.3  ^ 

-  3.2 

-  5.3 

0 

+  5.4 

+  7.3 

+  8.2 

+  9.9 

+10.2 

+ 

6.9 

-  1.1  ' 

-  4.6 

-  6.0 

-10 

+  4.6 

+  7.5 

+  9.4 

+  12.1 

+  12.0 

+ 

7.2 

-  2.5 

-  7.4 

-  7.9 

-20 

+  3.1 

+  7.4 

+  10.1 

+13.0 

+  12.2 

+ 

6.3 

-  6.0 

-11.1 

-11.6 

-30 

+  1.7 

+  6.1 

+10.2 

-t-i2.8 

+11.0 

+ 

4.1 

-  6.9 

-14.7 

-16.2 

-40 

+  0.3 

+  3.8 

+  8.5 

+  9.6 

+  9.1 

+ 

2.6 

-  5.0 

-13.8 

-17.4 

-50 

-  1.2 

+  2.1 

+  5.8 

+  7.3 

+  6.9 

+ 

3.8 

-  1.5 

-  8.0 

-10.8 

-60 

-  1.4 

+  0.9 

+  3.6 

+  5.3 

+  5.6 

+ 

5.7 

+  4.7 

+  1.9 

-  0.9 

-70 

-  1.2 

+  0.2 

+  1.9 

+  3.7 

+  4.8 

+ 

5.4 

+  6.5 

+  9.0 

+  10.5 

-80 

-  8.6 

-  8.3 

-  8.1 

-  8.0 

-  8.1 

" 

8.5 

-  9.1 

— 

-  9.7 

-10.1 

Geographic 

latitude 
in  degrees 

Geographic  east  longitudf 

3  in  degrees 

— 

90 

100 

110 

120 

130 

140 

150 

160 

170 

+80 

+  2.6 

+  1.8 

+  0.9 

-  0.1 

-  1.5 

_ 

2.9 

-  4.2 

_ 

5.2 

-  6.4 

+70 

^-  0.2 

-  1.2 

-  2.9 

-  4.4 

-  6.0 

- 

8.0 

-  8.8 

- 

8.6 

-  8.1 

+60 

-  4.4 

-  6.2 

-  7.2 

-  7.2 

-  6.6 

- 

6.0 

-  5.6 

- 

5.2 

-  4.6 

+50 

-  6.7 

-  6.9 

-  5.7 

-  4.7 

-  4.3 

- 

4.0 

-  3.7 

- 

3.2 

-  2.3 

+40 

-  7.1 

-  5.4 

-  4.0 

-  3.2 

-  2.8 

- 

2.7 

-  2.5 

- 

1.9 

-  1.1 

+30 

-  6.6 

-  4.7 

-  3.3 

-  2.3 

-  1.5 

- 

1.5 

-  1.4 

- 

0.9 

-  0.2 

+20 

-  6.2 

-  4.4 

-  2.6 

-  1.4 

-  0.5 

- 

0.5 

-  0.5 

- 

0.4 

+  0.3 

+10 

-  5.3 

-  3.3 

-  1.7 

-  0.5 

+  0.3 

- 

0.6 

-  1.2 

- 

0.5 

+  0.4 

0 

-  4.2 

-  2.1 

-  0.7 

+  0.2 

+  1.1 

- 

0.5 

-  1.5 

- 

0.6 

+  0.4 

-10 

-  4.5 

-  1.7 

-  0.1 

+  1.0 

+  1.0 

- 

0.6 

-  1.4 

- 

0.4 

+  0.6 

-20 

-  6.8 

-  2.4 

+  0.2 

+  1.4 

+  0.5 

- 

1.0 

-  1.1 

- 

CO 

+  1.0 

-30 

-11.0 

-  5.3 

-  1.0 

+  1.2 

-  0.2 

- 

1.2 

-  0.7 

+ 

0.4 

+  1.4 

-40 

-13.9 

-  9.5 

-  4.1 

-  0.7 

-  1.5 

- 

1.1 

0.0 

+ 

1.0 

+  1.7 

-50 

-11.5 

-11.0 

-  8.9 

-  5.8 

-  3.4 

- 

0.7 

+  0.9 

+ 

3.0 

+  3.5 

-60 

-  2.0 

-  1.7 

-  2.3 

-  3.5 

-  4.7 

0.0 

+  5.9 

+ 

9.4 

+  11.4 

-70 

HO.O 

+  6.4 

-  1.2 

-  7.8 

-22.0 

-50.0 

+40.0 

+110.0 

+60.0 

-80 

-12.0 

-14.0 

-18.0 

-22.0 

-27.0 

r 

,7.0 

-21.0 

- 

15.0 

-  9.5 

North  latitudes  positive,  south  latitudes  negative 
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Table  16 — Concluded 

Values  of  secular  change  in  declination  (D)  for  epoch  1912.5 
in  minutes  per  year,  at  IC-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

Geographic  east  longitude  in 

degrees 

latitude 
in  degrees^ 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

-  7.4 

- 

8.4 

-  9.2 

-  9.4 

-  9.6 

-  9.8 

- 

9.7 

-  7.5 

0.0 

+70 

-  7.1 

- 

5.7 

-  4.4 

-  3.3 

-  3.4 

-  5.2 

- 

8.0 

-17.0 

-54.0 

+60 

-  3.6 

- 

2.3 

-  1.0 

-  0.2 

+  0.2 

-  0.5 

- 

3.4 

-  7.2 

'  -13.0 

+50 

-  1.4 

- 

0.3 

+  0.7 

+  1.3 

+  1.7 

+  1.6 

+ 

0.6 

-  0.7 

-  2.6' 

+40 

-  0.2 

+ 

0.6 

+  1.4 

+  2.1 

+  2.6 

+  2.8 

+ 

2.6 

*-  2.0 

+  1.0 

+30 

+  0.5 

+ 

1.2 

+  1.8 

+  2.4 

+  2.9 

+  3.3 

+ 

3.4 

+  3.3 

+  2.8 

+20 

+  0.8 

+ 

1.3 

+  1.8 

+  2.4 

+  3.1 

+  3.5 

+ 

3.9 

+  4.1 

+  3.9 

+10 

+  1.1 

+ 

1.4 

+  1.7 

+  2.0 

+  2.6 

+  3.2 

+ 

3.8 

+  4.4 

+  4.9 

0 

+  1.2 

+ 

1.6 

+  1.7 

+  1.7 

+  1.8 

+  2.2 

+ 

3.0 

+  3.8 

+  4.4 

-10 

+  1.4 

+ 

2.1 

+  2.4 

+  2.5 

+  2.3 

+  1.9 

+ 

1.9 

+  2.6 

+  3.0 

-20 

+  2.0 

+ 

2.8 

+  3.2 

+  3.3 

+  3.1 

+  2.7 

+ 

2.0 

+  1.6 

+  1.4 

-30 

+  2.5 

+ 

3.6 

+  4.1 

+  4.2 

+  3.8 

+  2.9 

+ 

1.9 

+  1.0 

+  0.2 

-40 

+  2.8 

+ 

4.3 

+  5.3 

+  5.1 

+  4.0 

+  2.8 

+ 

1.8 

+  0.8 

-  0.1 

-50 

+  5.7 

+ 

6.5 

+  6.9 

+  6.4 

+  5.6 

+  3.9 

+ 

2.6 

+  1.3 

+  0.1 

-60 

+11.7 

+11.5 

+10.8 

+  9.2 

+  7.3 

+  5.2 

+ 

3.5 

+  2.1 

+  0.9 

-70 

+29.5 

+20.0 

+15.0 

+10.5 

+  7.6 

+  5.4 

+ 

3.9 

+  2.3 

+  0.9 

-80 

-  3.1 

— 

1.0 

-  0.1 

0.0 

-  0.6 

-  1.7 

~ 

2.7 

-  3.6 

-  4.2 

Geographic 
latitude 

Geographic  east  longitude  in  deg] 

rees 

in  degrees^ 

270 

'• 

280 

290 

300 

310 

320 

> 

330 

340 

350 

+80 

f  5.5 

+ 

9.3 

+11.0 

+11.4 

+11.3 

+11.0 

+10.4 

+  9.8 

+  9.2 

+70 

f50.0 

+25.0 

+18.5 

+16.3 

+14.5 

+13.6 

+12.6 

+11.4 

+10.3 

+60 

-13.1 

+ 

1.3 

+  8.5 

+11.2 

+11.8 

+11.8 

+11.0 

+10.1 

+10.4 

+50 

-  4.8 

- 

5.5 

-  4.1 

0.0 

+  4.4 

+  6.6 

+ 

7.6 

+  8.5 

+  9.3 

+40 

-  0.3 

- 

3.7 

-  7.3 

-  7.1 

-  2.7 

+  0.8 

+ 

3.6 

+  6.1 

+  7.4 

+30 

f  2.0 

- 

1.1 

-  7.2 

-10.7 

-  9.0 

-  5.2 

- 

1.2 

+  3.2 

+  6.3 

+20 

<■  3.3 

+ 

1.0 

-  5.6 

-11.8 

-11.5 

-  9.2 

- 

5.3 

+  0.3 

+  5.0 

+10 

f  5.1 

+ 

2.2 

-  4.5 

-11.7 

-13.5 

-11.3 

- 

8.0 

-  2.4 

+  3.0 

0 

f  4.4 

+ 

1.6 

-  5.5 

-11.7 

-14.4 

-12.0 

- 

8.2 

-  3.7 

+  1.4 

-10 

f  2.5 

+ 

0.3 

-  5.5 

-11.3 

-13.5 

-10.3 

- 

7.1 

-  4.3 

+  0.3 

-20 

<■  0.6 

- 

1.3 

-  6.2 

-10.3 

-11.0 

-  8.8 

- 

6.6 

-  4.6 

-  0.9 

-30 

-  0.7 

- 

2.6 

-  6.4 

-  9.2 

-10.1 

-  8.1 

- 

6.6 

-  4.9 

-  2.1 

-40 

-  1.2 

- 

2.7 

-  5.2 

-  7.2 

-  8.3 

-  7.6 

- 

6.4 

-  5.1 

-  3.1 

-50 

-  1.0 

- 

2.3 

-  3.7 

-  5.2 

-  5.9 

-  6.3 

- 

5.8 

-  4.8 

-  3.5 

-60 

-  0.1 

- 

0.9 

-  2.2 

-  3.6 

-  4.3 

-  4.5 

- 

4.5 

-  3.8 

-  3.0 

-70 

-  0.2 

- 

1.1 

-  1.8 

-  2.4 

-  2.6 

-  2.8 

- 

2.8 

-  2.6 

-  2.1 

-80 

-  4.6 

- 

5.0 

-  5.4 

-  6.0 

-  6.6 

-  7.2 

- 

8.0 

-  8.5 

-  8.8 

^North  latitudes  positive,  south  latitudes  negative 
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Table  17 

Values  of  secular  change  In  declination  (D)  for  epoch  1922.5 
in  minutes  per  year,  at  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 

Geographic  east  longitude  In 

degrees 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+80 

+10.1 

+  9.3 

+ 

8.7 

+  8.0 

+  7.2   +  6.3 

+  5.2 

+  3.6 

+  1.4 

+70 

+11.2 

+10.3 

+ 

9.2 

+  8.2 

+  6.9   +  5.6 

+  3.8 

+  2.0 

-  0.3 

+60 

+12.5 

+11.0 

+ 

9.7 

+  8.2 

+  6.4   +  4.2 

+  2.0 

-  0.7 

-  2.3 

+50 

+11.2 

+11.4 

+ 

9.9 

+  8.1 

+  6.0   +  3.4 

+  0,4 

-  1,7 

-  3.4 

+40 

+  9.4 

+  9.6 

+ 

9.4 

+  8.0 

+  5.7   +  2.6 

-  0»2 

-  2.2 

-  4.1 

+30 

+  7.8 

+  8.2 

+ 

8.7 

+  7.5 

+  4.8   +  2,2 

-„0,4 

-  2.5 

-  4.2 

+20 

+  6.7 

+  7.2 

+ 

7.7 

+  6.9 

+  4.4   +  2.2 

-  0.4 

-  2.6 

-  4.4 

+10 

+  5.7 

+  7.2 

+ 

8.1 

+  7.6 

+  4.9   +  2.0 

-  1.1 

-  3.0 

-  3.8 

0 

+,  5.2 

+  7.2 

+ 

8.6 

+  9.1 

+  6.0   +  1.3 

-  2.7 

-  4.1 

-  3.6 

-10 

+  3.8 

+  6.7 

+ 

8.8 

+10.5 

+  7.4   -  0,3 

-  5.4 

-  6.8 

-  4.8 

-20 

+  2.0 

+  5,6 

+ 

9.1 

+11.5 

+  7.6   -  3.6 

-  9.0 

-10.7 

-  7.1 

-30 

+  0.8 

+  4.2 

+ 

9.0 

+10.9 

+  5.3   -  6,4 

-13.5 

-15.5 

-11.0 

-40 

0.0 

+  2.9 

+ 

7.2 

+  8.6 

+  3.0   -  8.5 

-14.4 

-17.7 

-13,8 

-50 

-  0.4 

+  1.8 

+ 

4.6 

+  5.6 

+  2.8   -  4.5 

-  9.9 

-13.4 

-11,7 

-60 

-  0.4 

+  0.7 

+ 

2.5 

+  3.4 

+  2.8   +  0,7 

-  2.7 

-  5.6 

-  6.3 

-70 

-  6.0 

-  5.0 

- 

3.6 

-  2.2 

-  0.4   +  1.3 

+  2,8 

+  3.2 

+  2,0 

-80 

-10.5 

-10.3 

— 

9.6 

-  8.4 

-  7.4   -  6,8 

-  6.7 



-  6.8 

-  7,3 

Geographic 

latitude 
in  degrees^ 

Geographic  east  longitude  In  degrees 

90 

100 

110 

120 

130 

140 

150 

160 

170 

+80 

-  1.5 

-  4.8 

8.3 

-12.0 

-15.5  -  18.0 

-19.2 

. 

19.3 

-17.5 

+70 

-  2.5 

-  5.3 

- 

8.6 

-12.8 

-14,6  -  12.8 

-10.6 

- 

8,4 

-  6.8 

+60 

-  3.7 

-  5.0 

- 

7.5 

-  8.4 

-  7,2  -   6.8 

-  5,3 

- 

4.2 

-  3,6 

+50 

-  4.8 

-  5.7 

- 

5.7 

-  4.8 

-  4.3  -   3.4 

-  2,7 

- 

1.9 

-  1.3 

+40 

-  5.1 

-  5.0 

- 

3.7 

-  2.8 

-  3,1  -   2.5 

-  1.7 

- 

0.9 

-  0.4 

+30 

-  4.6 

-  4.1 

- 

2.7 

-  1.9 

-  2.2  -   2.2 

-  1.3 

- 

0.6 

+  0.1 

+20 

-  4.2 

-  3.2 

- 

2.0 

-  1.3 

-  1.6  -   1,7 

-  1.1 

- 

0.3 

+  0,3 

+10 

-  3.2 

-  1.9 

- 

1.1 

-  0.6 

-  1.2  -   1.5 

-  0.9 

- 

0.2 

+  0.4 

0 

-  1.8 

-  0.6 

+ 

0.2 

+  0.2 

-  0.7  -   1.2 

-  0,8 

- 

0,2 

+  0.7 

-10 

-  2.1 

+  0.2 

+ 

1.4 

+  0.8 

+  0.1  -   0.8 

-  0.7 

0.0 

+  0.8 

-20 

-  3.2 

-  0.2 

+ 

2.2 

+  1.9 

+  1.0  +   0.1 

-  0.2 

+ 

0.5 

+  1.2 

-30 

-  6.4 

-  2.8 

0.0 

+  1.2 

+  0.9     0.0 

0.0 

+ 

1.2 

+  2.0 

-40 

-10.1 

-  7.0 

- 

3.8 

-  1.8 

-  0.8  -  0,2 

-  0.2 

+ 

1.4 

+  3.1 

-50 

-10,1 

-  9.0 

- 

8.2 

-  5.9 

-  3.5  +  0.2 

+  2.7 

+ 

3.9 

+  6.0 

-60 

-  6.1 

-  6.4 

- 

6.4 

-  8,4 

-  7.4  +   1.0 

+  8.2 

+ 

12.0 

+13,7 

-70 

-  1.0 

-  4.8 

- 

9.1 

-14.7 

-22.2  -100.0 

+75.0 

+130.0 

+62.5 

-80 

-  8.3 

-10.0 

-12.9 

-16.2 

-22.0  -  31.0 

-34.0 

- 

27.5 

-18.5 

^North  latitudes  positive,  south  latitudes  negative 
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Table  17— Concluded 


Values  of  secular  change  in  declination  (D)  for  epoch  1922.5 
in  minutes  per  year,  at  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east 

longitude  in 

degrees 

in  degrees^ 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

-16,0 

. 

L5.5 

_ 

15. 5 

-17.0 

^ 

19.5 

_' 

24.0 

^^- 

29.0 

_,*■ 

25.0 

-  6.0 

+70 

-  5.6 

- 

4.5 

- 

4.0 

-  4.1 

- 

4.7 

- 

6.0 

- 

9.1 

-: 

L9.0 

-53.0 

+60 

-  2.7 

- 

1.9 

- 

1.4 

-  0.8 

- 

0.7 

- 

1.1 

- 

3.7 

- 

8.3 

-11.2 

+50 

-  0.7 

- 

0.3 

+ 

0.2 

+  0.6 

+ 

0.6 

+ 

0.1 

- 

1.4 

- 

3.6 

-  4.9 

+40       i 

1-  0.1 

+ 

0.5 

+ 

0.9 

+  1.2 

+ 

1.2 

+ 

0,7 

- 

0,4 

- 

1.7 

-  2.0 

+30      H 

V   0.6 

+ 

1.1 

+ 

1.4 

+  1.7 

+ 

1.7 

+ 

1.3 

+ 

0.7 

+ 

0.1 

+  0.2 

+20      H 

V   0.9 

+ 

1.4 

+ 

1.8 

+  2.1 

+ 

2.1 

+ 

1.8 

+ 

1.6 

+ 

1.5 

+  1.8 

+10       H 

V   1.1 

+ 

1.6 

+ 

2.1 

+  2.3 

+ 

2.4 

+ 

2.4 

+ 

2,5 

+ 

2.8 

+  3.3 

0       H 

h  1.2 

+ 

1.7 

+ 

2.2 

+  2.6 

+ 

2.7 

+ 

2.7 

+ 

2.8 

+ 

3.3 

+  4.1 

-10       H 

1-  1.8 

+ 

2.8 

+ 

3.2 

+  3.2 

+ 

3.1 

+ 

3.0 

+ 

2.8 

+ 

2.8 

+  3.2 

-20      H 

V   2.3 

+ 

3.4 

+ 

3.8 

+  3.8 

+ 

3.7 

+ 

3.6 

+ 

3.3 

+ 

3.2 

+  2.3 

-30      H 

h  3.2 

+ 

4.4 

+ 

4.8 

+  4.8 

+ 

4.4 

+ 

4.2 

+ 

3,9 

+ 

3.1 

+  1.8 

-40      -t 

■  4.5 

+ 

5.5 

+ 

6.1 

+  5.8 

+ 

5.4 

+ 

4.9 

+ 

4.4 

+ 

3.7 

+  2.4 

-50      H 

y   7,0 

+ 

8.3 

+ 

8.6 

+  7.6 

+ 

6.7 

+ 

5.7 

+ 

5.0 

+ 

4.2 

+  2.8 

-60      H 

hl4o0 

+13.5 

+12.3 

+10.4 

+ 

8.7 

+ 

7.0 

+ 

5.7 

+ 

4.7 

+  3.2 

-70      i 

H30.0 

+19.0 

+14.7 

+11.3 

+ 

8.4 

+ 

6.1 

+ 

4.4 

+ 

3.2 

+  1.9 

-80 

-10.0 

*■ 

5.5 

" 

2.4 

-  1.1 

" 

0.8 

" 

0.8 

" 

1.1 

" 

1.4 

-  1.9 

Geographic 
latitude 

Geogr 

aphic  east 

longitude  in 

degrees 

in  degrees* 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

fll.5 

+16.4 

+16.7 

+16.0 

+14.8 

+13.7 

+12.7 

+  11.8 

+10.9 

+70 

f35.0 

+24.0 

+18.6 

+17.0 

+15.7 

+14.9 

+  14.3 

+13.3 

+12.2 

+60 

-10.6 

+ 

2.0 

+ 

6.0 

+  9.5 

+ 

9.9 

+11.0 

+11.3 

+11.9 

+12.3 

+50 

-  6.0 

- 

6.1 

- 

2.2 

+  2.2 

+ 

4.7 

+ 

6.3 

+ 

7.6 

+ 

8.7 

+  9.8 

+40 

-  1.9 

- 

3.9 

- 

5.7 

-  3.5 

- 

1.0 

+ 

2.3 

+ 

4.3 

+ 

6.2 

+  8.3 

+30 

f  0.4 

- 

0.8 

- 

5.3 

-  9,1 

- 

7.1 

- 

3.3 

+ 

1.2 

+ 

4.4 

+  6.8 

+20 

+•  2.2 

+ 

0.5 

- 

4.8 

-10.5 

- 

9.7 

- 

6.4 

- 

1.8 

+ 

2.6 

+  5.3 

+10 

f  3.9 

+ 

1.2 

- 

4.5 

-10.7 

- 

10.9 

- 

8.1 

- 

3.9 

+ 

0.3 

+  4.1 

0 

+  3.6 

+ 

0.7 

- 

5.3 

-10.6 

- 

11.3 

- 

8.6 

- 

5.1 

- 

1,4 

+  2.4 

-10 

+  2.0 

- 

0.8 

- 

6.1 

-10,4' 

- 

11.1 

- 

8.5 

- 

5.5 

- 

2.5 

+  0.6 

-20 

+  0.7 

- 

2.0 

- 

6.3 

-10,2 

- 

10.7 

- 

8.3 

- 

5.7 

- 

3.0 

-  0.6 

-30 

-  0.2 

- 

2.3 

- 

6.0 

-  9.3 

- 

10.2 

- 

8,2 

- 

5.7 

- 

3.3 

-  1.3 

,   -40 

f  0.3 

- 

2.1 

- 

4.6 

-  7.1 

- 

8.8 

- 

7.7 

- 

5.5 

- 

3.6 

-  1.8 

-50 

f  0.8 

- 

1.5 

- 

3.4 

-  5.5 

- 

6.8 

- 

6.3 

- 

4.9 

- 

3.7 

-  1.9 

-60 

f  1.2 

- 

0.3 

- 

1.9 

-  3.6 

- 

4.7 

- 

4.5 

- 

4.1 

- 

2.9 

-  2.1 

-70 

f  0.5 

- 

0.6 

- 

1.6 

-  2.8 

- 

4.0 

- 

5.3 

- 

6.0 

- 

6.1 

-  6.2 

-80 

-  2.6 

- 

3.3 

- 

4.1 

-  5.0 

- 

6.0 

- 

7.3 

- 

8.6 

- 

9.7 

-10.4 

^North  latitudes  positive,  south  latitudes  negative 
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Table  18 


Values  of  secular  change  in  declination  (D)  for  eroch  1932.5 

in  minutes  per  year,  at  10-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees' 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+  80 

+ 

16.3 

+ 

15.5 

+ 

14.6 

+ 

13.7 

+ 

12.7 

+70 

+ 

14.0 

+ 

13.1 

+ 

12.0 

+ 

10.5 

+ 

9.1 

+  60 

+ 

12.1 

+ 

11.0 

+ 

9.0 

+ 

7.0 

+ 

4.8 

+50 

+ 

10.8 

+ 

10.6 

+ 

9.1 

+ 

6.9 

+ 

3.9 

+  40 

+ 

8.8 

+ 

9.3 

+ 

9.0 

+ 

7.2 

+ 

3.7 

+30 

+ 

7.2 

+ 

8.1 

+ 

8.1 

+ 

6.1 

+ 

3.1 

+20 

+ 

6,2 

+ 

7.2 

+ 

7.6 

+ 

5.6 

+ 

2.9 

+  10 

+ 

5.2 

+ 

6.3 

+ 

7.1 

+ 

5.3 

+ 

2.7 

0 

+ 

4.2 

+ 

5.5 

+ 

6.5 

+ 

5.1 

+ 

2.3 

-10 

+ 

3.2 

+ 

4.7 

+ 

5.7 

+ 

4.5 

+ 

1.8 

-20 

+ 

1.9 

+ 

3.8 

+ 

5.1 

+ 

3.5 

+ 

0.5 

-30 

+ 

0.7 

+ 

2.6 

+ 

3.2 

+ 

2.8 

- 

0.9 

-40 

+ 

0.4 

+ 

1.7 

+ 

2.8 

+ 

2.0 

- 

1.7 

-50 

+ 

1.6 

+ 

2.4 

+ 

1.8 

+ 

1.4 

- 

0.5 

-60 

- 

0.3 

+ 

0.7 

+ 

1.8 

+ 

2.6 

+ 

1.3 

-70 

- 

6.0 

- 

4.8 

- 

3.6 

- 

3.1 

- 

3.0 

-80 

- 

11.3 

_ 

11.6 

_ 

11.7 

_ 

11.9 

_ 

12.1 

+  11.4  +  10.0 

+   8.0  +   6.8 

+   2.5  +   1.4 

+   1.4  -   0.7 

+   1.1  -   1.2 

+   0.7  -   1.3 

+   0.4  -   1.3 

0.0  -   2.1 

-  0.8  -  4.0 

-  1.9  -   5.6 

-  5.2  -   9.7 

-  9.1  -  15.8 

-  9.1  -  15.8 

-  3.9  -   8.9 
0,0  -   2.9 

-  3.6  -   4.6 

-  12.5  -  13.0 


+   7.7  +  4.0 

+   4.9  +   2.3 

0.0  -   2.0 

-  2.2  -   3.3 

-  2.6  -   3.7 

-  2.7  -   3.6 

-  2.9  -   3.4 

-  3.4  -   3.3 

-  4.6  -   3.5 

-  6.7  -   4.5 

-  10.8  -   6.6 

-  16.0  -  11.1 

-  17.6  -  13.6 

-  11.7  -  10.7 

-  5.0  -   5.7 

-  5.9  -  7.0 

-  13.8  -  14.9 


Geographic 

latitude 
in  degrees^ 


Geographic  east  longitude  in  degrees 


90 


100 


110 


120 


130 


140 


150 


160 


170 


+80 

0.0 

+70 

-  1.6 

+60 

-  3.9 

+50 

-  4.4 

+40 

-   4.3 

+30 

-   3.6 

+20 

-   2.8 

+  10 

-   1.8 

0 

-   1.0 

-10 

-   1.4 

-20 

-   3.0 

-30 

-   6.5 

-40 

-  10.4 

-50 

-   9.5 

-60 

-   5.5 

-70 

-   8.1 

-80 

-  16.6 

-  4.8  -  9.5 

-  7.1  -  11.1 

-  5.9  -  7.2 

-  5.1  -  4.5 

-  3.9  -  2.8 

-  2.7  -  1.6 

-  1.7  -  0.7 

-  0.8  -  0.1 
+  0.4  +  0.8 
+  2.3  +  2.2 
+  2.0  +  3.5 

-  1.2  +  3.7 

-  6.0  +  0.6 

-  7.0  -  3.6 

-  5.0  -  5.2 

-  9.4  -  11.8 
-19.6  -  26.0 


-14.0 

- 

16.7 

- 

18.1 

- 

18.2 

- 

17.5 

- 

16.8 

-  12.9 

- 

13.3 

- 

12.5 

- 

11.4 

- 

10.1 

- 

8.8 

-  7.6 

- 

7.1 

- 

6.1 

- 

5.7 

- 

5.3 

- 

4.7 

-   3.8 

- 

3.4 

- 

3.7 

- 

3.5 

- 

3.2 

- 

2.8 

-   1.2 

- 

0.8 

- 

2.0 

- 

2.4 

- 

2.2 

- 

1.8 

-   0.1 

- 

0.2 

- 

1.4 

- 

1.7 

- 

1.6 

- 

1.1 

+   0.3 

+ 

0.3 

- 

0.9 

- 

1.2 

- 

1.0 

- 

0.3 

+   1.0 

+ 

1.2 

+ 

0.2 

- 

0.4 

- 

0.1 

+ 

0.5 

+   0.7 

+. 

1.0 

+ 

0.7 

- 

0.5 

+ 

0.1 

+ 

0.8 

+   1.2 

+ 

0.8 

+ 

0.3 

- 

0.4 

- 

0.4 

+ 

0.5 

+   2.5 

+ 

1.6 

+ 

0,9 

+ 

0.4 

+ 

0.3 

+ 

0.7 

+  4.6 

+ 

3.4 

+ 

2.3 

+ 

1.1 

+ 

0.7 

+ 

1.3 

+   5.4 

+ 

5.8 

+ 

4.4 

+ 

1.6 

+ 

1.1 

+ 

1.9 

+   2.2 

+ 

3.0 

+ 

2.0- 

0.0 

+ 

0.6 

+ 

3.8 

-   6.5 

- 

6.7 

- 

1.0 

+ 

5.9 

+ 

10.6 

+ 

14.7 

-  15.9 

- 

35.0 

-150.0 

+ 

25.0 

+ 

75.0 

+ 

42.0 

-  32.0 

- 

34.0 

- 

33.0 

- 

27.0 

- 

20.0 

- 

15.6 

latitud 

es 

negative 

^North  latitudes  positive,  south 
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Table  18— Concluded 


Values  of  secular  change  In  declination  (D)  for  epoch  1932.5 
in  minutes  per  year,  at  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees' 


Geographic  east  longitude  in  degrees 


180 


190 


200 


ilO 


220 


230 


i40 


250 


260 


+80 

- 

16.6 

- 

16.7 

- 

17.1 

- 

18.5 

- 

23.0 

- 

31.0 

- 

32.0 

- 

20.5 

+ 

12.0 

+70 

- 

7.6 

- 

6.7 

- 

6.1 

- 

6.4 

- 

7.3 

- 

9.6 

- 

13.6 

- 

27.0 

- 

33.0 

+60 

- 

4.1 

- 

3.2 

- 

2.6 

- 

2.3 

- 

2.7 

- 

3.7 

- 

5.7 

- 

8.4 

- 

12.4 

+50 

- 

2,3 

- 

1,8 

- 

1.3 

- 

1.1 

- 

1.3 

- 

2.1 

- 

3.0 

- 

4.3 

- 

6.0 

+40 

- 

1.3 

- 

0,8 

- 

0.6 

- 

0.3 

- 

0.3 

- 

0.5 

- 

0.7 

- 

1.0 

- 

1.0 

+30 

- 

0.6 

- 

0,2 

+ 

0.2 

+ 

0.4 

4- 

0.7 

+ 

0.9 

+ 

1.2 

+ 

1.4 

+ 

1.4 

+20 

+ 

0.2 

+ 

0,7 

+ 

0.9 

+ 

1.2 

+ 

1.3 

+ 

1.5 

+ 

1.9 

+ 

2.7 

+ 

3.3 

+10 

+ 

1.1 

+ 

1,6 

+ 

1.9 

+ 

2.1 

+ 

2.1 

+ 

1.9 

+ 

1.8 

+ 

2.0 

+ 

2.2 

0 

+ 

1.6 

+ 

2.3 

+ 

2.6 

+ 

2.7 

+ 

2.7 

+ 

2.5 

+ 

2.2 

+ 

.1.8 

+ 

1.2 

-10 

+ 

1.4 

+ 

2.1 

+ 

2.9 

+ 

3.3 

+ 

3.3 

+ 

2.8 

+ 

2.3 

+ 

2.0 

+ 

0.9 

-20 

+ 

1.5 

+ 

2.6 

+ 

3.6 

+ 

4.4 

+ 

4.3 

+ 

3.6 

+ 

3.0 

+ 

2.0 

+ 

0.8 

-30 

+ 

2.1 

+ 

3.3 

+ 

4.7 

+ 

5.5 

+ 

5.2 

+ 

4.1 

+ 

3.0 

+ 

1.9 

+ 

0.8 

-40 

+ 

3.4 

+ 

4.8 

+ 

6.2 

+ 

7.0 

+ 

6.2 

+ 

5.0 

+ 

3.4 

+ 

2.0 

+ 

1.0 

-50 

+ 

7.4 

+ 

9.2 

+ 

10.0 

+ 

9.5 

+ 

8.3 

+ 

6.1 

+ 

4.2 

+ 

2.6 

+ 

1.3 

-60 

+ 

16.0 

+ 

16.1 

+ 

14.4 

+ 

12.4 

+ 

10.8 

+ 

8.4 

+ 

6.3 

+ 

4.0 

+ 

2.2 

-70 

+ 

26.2 

+ 

16.0 

+ 

12.6 

+ 

9.9 

+ 

7.7 

+ 

5.7 

+ 

4.3 

+ 

3.2 

+ 

2.2 

-80 

_ 

12,4 

- 

10.0 

_ 

7.7 

- 

5.8 

- 

4.3 

- 

3.5 

- 

3.0 

_ 

2.7 

_ 

2.8 

Geographic 

latitude 

in  degrees' 


270 


Geographic  east  longitude  in  degrees 


280 


290 


300 


310 


320 


330 


340 


350 


+80 

+ 

34.5 

+ 

32.0 

+ 

27.0 

+ 

23.0 

+ 

19.9 

+ 

19.2 

+ 

18.4 

+ 

17.7 

+ 

17.1 

+70 

+ 

22,0 

+ 

24.0 

+ 

21.0 

+ 

17.9 

+ 

16.6 

+ 

15.8 

+ 

15.5 

+ 

15.2 

+ 

14.7 

+60 

- 

11.9 

- 

0.6 

+ 

6.2 

+ 

8.6 

+ 

11.2 

+ 

11.8 

+ 

12.3 

+ 

12.4 

+ 

12.4 

+50 

- 

6,1 

- 

4.7 

- 

2.4 

+ 

1.2 

+ 

4.5 

+ 

6.8 

+ 

8.5 

+ 

9.8 

+ 

10.4 

+40 

- 

1.0 

- 

2.7 

- 

4.5 

- 

3,7 

0.0 

+ 

3.0 

+ 

5.0 

+ 

6.7 

+ 

7.9 

+30 

+ 

1.0 

- 

1.2 

- 

5.4 

- 

6,9 

- 

3.5 

+ 

0.2 

+ 

2.8 

+ 

4.7 

+ 

6.2 

+20 

+ 

3.1 

+ 

0.2 

- 

5.0 

- 

9.3 

- 

6.1 

- 

2.4 

+ 

1.0 

+ 

3.3 

+ 

4.8 

+  10 

+ 

1.7 

- 

0.2 

- 

4.8 

- 

10,9 

- 

8.2 

- 

4.8 

- 

1.1 

+ 

1.8 

+ 

3.8 

0 

+ 

0.3 

- 

1.2 

- 

5.0 

- 

10.0 

- 

9.7 

- 

6.3 

- 

3.0 

+ 

0.2 

+ 

2.6 

-10 

- 

0.1 

- 

1.9 

- 

5.9 

- 

9,7 

- 

9.9 

- 

7«6 

- 

4.7 

- 

1.5 

- 

1..4 

-20 

- 

0.2 

- 

2.2 

- 

6.3 

- 

9,2 

- 

9.2 

- 

7.0 

- 

5.0 

- 

2.6 

- 

0.2 

-30 

- 

0.2 

- 

2.3 

- 

5.8 

- 

8,6 

- 

8.1 

- 

6.0 

- 

4.7 

- 

3.1 

- 

1.3 

-40 

- 

0.2 

- 

2.0 

- 

4.9 

- 

6,8 

- 

6.9 

- 

5.8 

- 

4.4 

- 

3.0 

- 

1.3 

-50 

+ 

0.1 

- 

1.4 

- 

3.4 

- 

5.1 

- 

5.9 

- 

5.4 

- 

4.3 

- 

2.7 

- 

0.4 

-60 

+ 

0.4 

- 

0.8 

- 

1.9 

- 

3,3 

- 

4,7 

- 

4.8 

- 

4.2 

- 

3.0 

- 

1.4 

-70 

+ 

1.0 

0.0 

- 

1.2 

- 

2,4 

- 

3i9 

- 

5.3 

- 

6.2 

- 

6,6 

- 

6.4 

-80 

- 

3.0 

- 

3.5 

- 

4.3 

- 

5.0 

- 

6.2 

- 

7<,5 

- 

9.0 

- 

10.5 

- 

11.3 

a-North 

latitudes 

positive, 

south 

latitud 

es 

negat 

ive 
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Table  19 


Values  of  secular  change  In  declination  (D)  for  epoch  1942.5 

In  minutes  per  year,  at  10-degree  Intervals  of 

geographic  latitude  and  longitude 


Geographic 
latii""'^p 

Geogra 

phic  east  longitude 

in  d( 

Bgrees 

in  de 

grees^ 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+80 

+15.0 

+14.9 

+14.9 

+  15.0 

+  15.3 

+15,4 

+  15.3 

+  14,6 

+  12.9 

+70 

+  10.5 

+  10,0 

+ 

9.6 

+  9.1 

+ 

8.8 

+  8.3 

+  7,5 

+  6,3 

+  4,2 

+60 

+  9.7 

+  8,7 

+ 

7,4 

+  6.0 

+ 

4,3 

+  2,8 

+  1,3 

-  0,3 

-  2.0 

+50 

+  9,2 

+  8.8 

+ 

7.7 

+  5.6 

+ 

3,2 

+  1,3 

-  0,4 

-  2,0 

-  3.4 

+40 

+  8.1 

+  8.2 

+ 

7.4 

+  5,2 

+ 

2,4 

+  0,3 

-  1.3 

-  2.7 

-  3.8 

+30 

+  6.6 

+  7.0 

+ 

6,3 

+  4,3 

+ 

2,0 

-  0.1 

-  1.8 

-  3.0 

-  3.6 

+20 

+  5.1 

+  5.7 

+ 

5,4 

+  3.9 

+ 

1,6 

-  0,5 

-  2.1 

-  2.8 

-  3.0 

+10 

+  3.7 

+  4.2 

+ 

4,5 

+  3.4 

+ 

1.1 

-  1.0 

-  2,2 

-  2,6 

-  2.2 

0 

+  2.6 

+  3.2 

+ 

3,9 

+  2.9 

+ 

0,6 

-  2,0 

-  3.7 

-  3.3 

-  2.1 

-10 

+  1.7 

+  2.6 

+ 

3.3 

+  2.3 

- 

0.6 

-  7,0 

-  6,4 

-  4,7 

-  3,0 

-20 

+  1.0 

+  2.1 

+ 

3,0 

+  1.7 

- 

3.6 

-13,8 

-10,3 

-  7,7 

-  5.0 

-30 

+  0.4 

+  1.7 

+ 

2,5 

+  0.5 

- 

6,2 

-18,0 

-16.0 

-12.4 

-  9.2 

-40 

-  0.1 

+  1.0 

+ 

2,0 

-  0.8 

- 

7.5 

-15,2 

-17.7 

-15.1 

-13.6 

-50 

-  0.4 

+  0.4 

+ 

0,1 

-  2.2 

- 

6.2 

-11.0 

-14.5 

-14.5 

-14.8 

-60 

-  1.2 

-  1.3 

- 

1,7 

-  2.7 

- 

3,7 

-  5,6 

-  7.3 

-  8,2 

-  9.0 

-70 

-  2.9 

-  2.9 

- 

3.4 

-  4.6 

- 

5,3 

-  5,4 

-  5.2 

-  5,0 

-  5,1 

-80 

-10.7 

-11.0 

- 

11.5 

-12.5 

- 

13,5 

-14,3 

-15.2 

-15,6 

-16,1 

Geographic 
lat  i  +  1  ii^f^ 

Geographi 

:  east  longitude 

in  d( 

3grees 

in  de 

grees^ 

90 

100 

110 

120 

130 

140 

150 

160 

170 

+80 

+  10.2 

+  5.0 

1.6 

-  9.4 

16,1 

-20,5 

-22.0 

-21.5 

-20.0 

+70 

+  0.2 

-  4.8 

-■ 

L0.2 

-13.0 

- 

13,6 

-12.3 

-10.8 

-  9.3 

-  7.8 

+60 

-  3.4 

-  4.9 

- 

6.0 

-  6.0 

- 

5,2 

-  4.9 

-  4.8 

-  4,8 

-  4.2 

+50 

-  4.5 

-  5.2 

- 

4.7 

-  3.7 

- 

2,9 

-  3.1 

-  3,4 

-  3.2 

-  2,7 

+40 

-  4.3 

-  4,0 

- 

3.1 

-  2.2 

- 

1.1 

-  2.1 

-  2,5 

-  1.9 

-  1,4 

+30 

-  3.4 

-  2,7 

- 

1.8 

-  0.7 

- 

0.6 

-  1.7 

-  1,7 

-  1.2 

-  0,6 

+20 

-  2.5 

-  1.7 

- 

0,7 

+  0.2 

- 

0.2 

-  1.3 

-  1,3 

-  0.7 

-  0.1 

+  10 

-  1.5 

-  0,7 

+ 

0,4 

+  1.0 

- 

0.1 

-  1.0 

-  1.0 

-  0.4 

+  0.2 

0 

-  0.9 

+  0.3 

+ 

1,2 

+  1.3 

0,0 

-  0.6 

-  0.6 

-  0.2 

+  0.5 

-10 

-  1.3 

+  0.7 

+ 

2.0 

+  1.9 

+ 

0,5 

-  0.1 

-  0,2 

+  0.2 

+  0.8 

-20 

-  2.7 

+  0.3 

+ 

3.0 

+  3.1 

+ 

1,6 

+  1.0 

+  0,8 

+  1,2 

+  1.6 

-30 

-  6.0 

-  2.1 

+ 

2.0 

+  4.4 

+ 

3,0 

+  2.2 

+  1,8 

+  2.1 

+  2,8 

-40 

-11.0 

-  7.6 

- 

3.5 

+  1.7 

+ 

3,3 

+  3.6 

+  3.4 

+  3,7 

+  4,7 

-50 

-14,8 

-14.0 

-] 

L2,0 

-  6.3 

- 

0,2 

+  5.4 

+  6,7 

+  7.4 

+  8.6 

-60 

-  9.6 

-10.0 

-10.0 

-  9.5 

- 

5,1 

+  7.8 

+  14,5 

+  17.5 

+  18.5 

-70 

-  5.1 

-  4,7 

- 

6.0 

-  7.0 

- 

8,3 

-17.0 

-42.0 

-  5.0 

+  6.0 

-80 

-17.0 

-18.4 

-21.5 

-27.0 

-38.5 

-53.0 

-53.0 

-40.0 

-27.0 

^North  latitudes  positive,  south  latitudes  negative 
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Table  19--Concluded 


Values  of  secular  change  in  declination  (D)  for  epoch  1942.5 

in  minutes  per  year,  at  10-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  1 

ongitude 

in  degrees 

in  degrees^ 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

19.7 

-19.0 

-19.0 

21.5 

28.0 

_ 

35.0 

32.0 

. 

4.0 

+41.5 

+70 

_ 

6.7 

-  5.8 

-  5.4 

- 

5.5 

- 

6.0 

~- 

7.9 

- 

11.0 

- 

20.0 

-16.5 

+60 

- 

3.7 

-  3.2 

-  2.6 

- 

2.4 

- 

3.1 

- 

4.7 

- 

7.0 

- 

8.7 

-  9.8 

+50 

- 

2.1 

-  1.7 

-  1.2 

- 

1.1 

- 

1.5 

- 

2.4 

- 

3.6 

- 

4.6 

-  4.8 

+40 

- 

0.9 

-  0.4 

-  0.1 

0.0 

- 

0.3 

- 

1.0 

- 

1.7 

- 

2.1 

-  1.7 

+30 

+ 

0.1 

+  0.6 

+  0.9 

+ 

0.9 

+ 

0.6 

+ 

0.1 

- 

0.7 

- 

1.1 

-  0.7 

+20 

+ 

0.6 

+  1.2 

+  1.8 

+ 

1.9 

+ 

1.4 

+ 

0.8 

+ 

0.2 

- 

0.2 

-  0.2 

+  10 

+ 

0.9 

+  1.7 

+  2.4 

+ 

2.6 

+ 

2.2 

+ 

1.5 

+ 

0.9 

+ 

0.7 

+  0.7 

0 

+ 

1.2 

+  2.1 

+  2.9 

+ 

3.2 

+ 

2.9 

+ 

2.3 

+ 

1.8 

+ 

1.5 

+  1.5 

-10 

+ 

1.7 

+  2.6 

+  3.3 

+ 

3.8 

+ 

3.6 

+ 

3.1 

+ 

2.6 

+ 

2.1 

+  1.2 

-20 

+ 

2.4 

+  3.4 

+  4.4 

+ 

4.7 

+ 

4.6 

+ 

3.9 

+ 

3.0 

+ 

1.9 

+  0.7 

-30 

+ 

3.5 

+  4.5 

+  5.6 

+ 

6.0 

+ 

5.7 

+ 

4.8 

+ 

3.4 

+ 

1.9 

+  0.2 

-40 

+ 

5.5 

+  6.6 

+  7.3 

+ 

7.6 

+ 

7.1 

+ 

5.8 

+ 

3.9 

+ 

2.0 

+  0.3 

-50 

+10,5 

+  12.6 

+12.0 

+ 

9.9 

+ 

8.5 

+ 

6.4 

+ 

4.0 

+ 

2.1 

+  0.7 

-60 

+  19.0 

+17.7 

+  15.3 

+  12.3 

+ 

9.7 

+ 

6.1 

+ 

3.0 

+ 

1.4 

-  0.1 

-70 

+ 

8.6 

+  7.8 

+  5.9 

+ 

3.7 

+ 

1.8 

+ 

0.3 

- 

1.2 

- 

2.0 

-  2.7 

-80 

- 

20.5 

-17.0 

-14.9 

- 

13.7 

- 

13.2 

— 

13.0 

- 

13.2 

- 

13.7 

-14.3 

Geographic 
lati  tude 

- 

Geographic  eas 

t  1 

ongitude 

in  d 

Bgrees 

in  degrees^ 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

+45.5 

+40.0 

+32.0 

+27.5 

+22.5 

+  19.0 

+  17.2 

+  16.0 

+  15.4 

+70 

+  16.5 

+25.0 

+22.5 

+  18.4 

+  16.1 

+  14.6 

+  13.3 

+  12.2 

+  11.2 

+60 

- 

3.8 

+  3.8 

+  7.4 

+ 

9.7 

+  10.9 

+  11.4 

+  11.4 

+  10.9 

+  10.4 

+50 

- 

3.4 

-  1.6 

+  0.5 

+ 

2.9 

+ 

5.3 

+ 

7.3 

+ 

8.6 

+ 

8.9 

+  8.8 

+40 

- 

0.3 

+  0.2 

-  1.0 

- 

1.0 

+ 

0.8 

+ 

3.2 

+ 

5.0 

+ 

6.2 

+  7.2 

+30 

+ 

0.6 

0.0 

-  2.2 

- 

4.1 

- 

2.2 

+ 

0.1 

+ 

2.5 

+ 

4,3 

+  5.7 

+20 

+ 

1.1 

-  0.2 

-  3.0 

- 

6.6 

- 

4.9 

- 

2.1 

+ 

0.6 

+ 

2.5 

+  4.2 

+10 

+ 

1.3 

-  0.9 

-  4.4 

- 

7.2 

- 

5.9 

- 

3.8 

- 

1.0 

+ 

1.1 

+  2.8 

0 

+ 

0.6 

-  2.2 

-  5.8 

- 

7.3 

- 

6.1 

- 

4.3 

- 

2.0 

0.0 

+  1.6 

-10 

- 

0.5 

-  3.6 

-  7.1 

- 

7.2 

- 

6.0 

- 

4.4 

- 

2.7 

- 

0.9 

+  0.6 

-^0 

- 

1.0 

-  3.9 

-  6.5 

- 

7.1 

- 

5.9 

- 

4.4 

- 

2.9 

- 

1.5 

-  0.2 

-30 

- 

1.2 

-  3.2 

-  5.2 

- 

6.2 

- 

5.7 

- 

4.3 

- 

3.0 

- 

1.9 

-  0.8 

-40 

- 

1.1 

-  2.3 

-  3.9 

- 

5.0 

- 

5.1 

- 

4.0 

- 

3.0 

- 

2.1 

-  1.1 

-50 

- 

0.7 

-  1.9 

-  3.0 

- 

3.9 

- 

4.2 

- 

3.6 

- 

2.8 

- 

2.0 

-  1.2 

-60 

- 

1.1 

-  2.1 

-  2.8 

- 

3.5 

- 

3.5 

- 

3.3 

- 

2.7 

- 

1.9 

-  1.5 

-70 

- 

3.4 

-  4.0 

-  4.6 

- 

5.1 

- 

5.3 

- 

4.7 

- 

4.0 

- 

3.4 

-  3.0 

-80 

2: 

L4.8 

-15.0 

-15.1 

- 

16.0 

-: 

L4.7 

-: 

14. 0 

- 

L2.9 

-: 

LI. 7 

-11.0 

^North  latitudes  positive,  south  latitudes  negative 
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Table  20 


Values  of  secular  change  in  horizontal  intensity  (H)  of  magnetic  field  for  1912.5 

expressed  in  gammas  per  year,  for  lO-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  1 

ongitude 

in  degrees 

in  degrees^ 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+80 

-  19 

19 

-  19 

19 

21 

22 

24 

26 

-  28 

+70 

-  9 

- 

12 

-  17 

- 

21 

- 

26 

- 

31 

- 

36 

- 

38 

-  40 

+60 

-  16 

- 

20 

-  30 

- 

40 

- 

46 

- 

52 

- 

59 

- 

62 

-  61 

+50 

-  4 

- 

12 

-  24 

- 

36 

- 

47 

- 

59 

- 

71 

- 

79 

-  76 

+40 

+  11 

+ 

1 

-  9 

- 

19 

- 

31 

- 

45 

- 

60 

- 

63 

-  52 

+30 

+  24 

+ 

17 

+   8 

- 

2 

- 

13 

- 

25 

- 

34 

- 

29 

-  19 

+20 

+  20 

+ 

19 

+  17 

+ 

11 

+ 

2 

- 

9 

- 

11 

- 

1 

+  15 

+10 

+   1 

+ 

2 

+   4 

+ 

3 

- 

1 

- 

7 

- 

4 

+ 

11 

+  30 

0 

-  21 

- 

19 

-  16 

- 

16 

- 

18 

- 

19 

- 

10 

+ 

6 

+  20 

-10 

-  39 

- 

40 

-  41 

- 

42 

- 

40 

■i_ 

29 

- 

14 

- 

1 

+  10 

-20 

-  58 

- 

62 

-  70 

- 

72 

- 

56 

- 

37 

- 

18 

- 

6 

-   1 

-30   ■■  - 

-  86 

- 

98 

-108 

- 

106 

- 

78 

- 

43 

- 

20 

- 

14 

-  18 

-40 

-130 

- 

134 

-118 

- 

90 

- 

56 

- 

22 

- 

9 

- 

2 

-  4 

-50 

-  98 

- 

90 

-  77 

- 

57 

- 

28 

+ 

1 

+ 

21 

+ 

37 

+  38 

-60  '■. 

-  56 

- 

46 

-  31 

- 

15 

+ 

9 

+ 

33 

+ 

52 

+ 

66 

+  72 

-70 

-  20 

- 

8 

+  7 

+ 

24 

+ 

37 

+ 

52 

+ 

64 

+ 

68 

+  61 

-80 

+  21 

+ 

26 

+  31 

+ 

37 

+ 

41 

+ 

45 

+ 

46 

+ 

44 

+  39 

Geographic 

1  O  t-  T  1-  1  1  H  O 

Geographic  east  longitude 

in  d 

egrees 

la  U 1 LUUc 

in  degrees^ 

90 

100 

110 

120 

130 

140 

150 

160 

170 

+80 

-  29 

30 

-  30 

29 

28 

27 

26 

24 

-  23 

+70 

-  41 

- 

41 

-  39 

- 

36 

- 

33 

- 

29 

- 

27 

- 

24 

-  22 

+60 

-  57 

- 

51 

-  43 

- 

37 

- 

30 

- 

25 

- 

21 

- 

19 

-  16 

+50 

-  64 

- 

49 

-  39 

- 

28 

- 

20 

- 

13 

- 

8 

- 

8 

-  9 

+40 

-  37 

- 

25 

-  12 

- 

6 

- 

5 

- 

6 

- 

8 

- 

9 

-  10 

+30 

-  5 

+ 

6 

+  10 

+ 

9 

+ 

8 

+ 

7 

+ 

6 

+ 

3 

+   1 

+20 

+  31 

+ 

34 

+  22 

+ 

15 

+ 

12 

+ 

10 

+ 

11 

+ 

12 

+  9 

+10 

+  38 

+ 

29 

+  19 

+ 

10 

+ 

4 

+ 

1 

0 

+ 

5 

+  7 

0 

+  24 

+ 

18 

+  10 

+ 

1 

- 

6 

- 

9 

- 

9 

- 

6 

-  4 

-10 

+   9 

+ 

5 

-  5 

- 

13 

- 

17 

- 

17 

- 

17 

- 

18 

-  19 

-20 

-  10 

- 

17 

-  ^6 

- 

31 

- 

29 

- 

27 

- 

28 

- 

32 

-  37 

-30 

-  42 

- 

57 

-  60 

- 

48 

- 

37 

- 

32 

- 

34 

- 

35 

-  38 

-40 

-  28 

- 

48 

-  50 

- 

38 

- 

25 

- 

20 

- 

22 

- 

22 

-  21 

-50 

+  24 

+ 

3 

-  5 

- 

6 

- 

4 

- 

10 

- 

19 

- 

22 

-  23 

-60 

+  62 

+ 

46 

+  32 

+ 

19 

- 

1 

- 

19 

- 

26 

- 

30 

-  30 

-70 

+  50 

+ 

41 

+  28 

+ 

10 

- 

12 

- 

29 

- 

42 

+ 

20 

+  32 

-80 

+  35 

+ 

30 

+  28 

+ 

30 

+ 

36 

+ 

45 

+ 

55 

+ 

63 

+  70 

^North  latj 

.tudes  p 

ositlve, 

south  1; 

atitudes 

negativ 

e 
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Table  20— Concluded 


Values  of  secular  change  In  horizontal  intensity  (H)  of  magnetic  field  for  1912.5 

expressed  in  gammas  per  year,  for  10-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

Geographic  east 

longi 

tud 

e  in 

degrees 

latitude 
in  degrees^ 

180 

190 

200 

210 

1 
1 

220 

230 

240 

250 

260 

+80 

21 

-  19 

-  18 

16 

15 

15 

-  16 

18 

-  21 

+70 

- 

19 

-  16 

-  12 

- 

8 

- 

4 

- 

1 

+   1 

- 

2 

+  6 

+60 

- 

13 

-  10 

-  5 

+ 

1 

+ 

5 

+ 

6 

+  3 

0 

+  5 

+50 

- 

9 

-  10 

-  10 

- 

10 

- 

9 

- 

9 

-  10 

- 

14 

-  16 

+40 

- 

11 

-  13 

-  16 

- 

18 

- 

22 

- 

25 

-  30 

- 

37 

-  46 

+30 

- 

3 

-  10 

-  17 

- 

22 

- 

26 

- 

32 

-  40 

- 

52 

-  72 

+20 

+ 

1 

-  9 

-  17 

- 

23 

- 

24 

- 

27 

-  34 

- 

47 

-  62 

+  10 

0 

-  10 

-  19 

- 

25 

- 

19 

- 

14 

-  12 

- 

21 

-  34 

0 

- 

8 

-  17 

-  25 

- 

29 

- 

29 

- 

23 

-  12 

0 

+  6 

-10 

- 

23 

-  30 

-  36 

- 

39 

- 

42 

- 

42 

-  32 

- 

15 

+  5 

-20 

- 

41 

-  44 

-  47 

- 

50 

- 

53 

- 

54 

-  52 

- 

37 

-  18 

-30 

- 

38 

-  38 

-  38 

- 

38 

- 

38 

- 

37 

-  37 

- 

37 

-  34 

-40 

- 

20 

-  18 

-  18 

- 

17 

- 

17 

- 

17 

-  18 

- 

20 

-  27 

-50 

- 

19 

-  9 

+  3 

+ 

9 

+ 

12 

+ 

S 

+   3 

- 

5 

-  15 

-60 

- 

22 

-  9 

+  6 

+ 

17 

+ 

23 

+ 

22 

+  18 

+ 

9 

-  2 

-70 

+ 

32 

+  35 

+  37 

+ 

38 

+ 

39 

+ 

38 

+  34 

+ 

25 

+  12 

-80 

+ 

75 

+  80 

+  83 

+ 

76 

+ 

68 

+ 

61 

+  52 

+ 

43 

+  34 

Geographic 

latitude 

in  degrees^ 

Geographic  east 

longitud 

s  in 

iegrees 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

21 

-  21 

-  21 

21 

21 

21 

-  20 

20 

-  19 

+70 

+ 

14 

+  10 

+  8 

+ 

5 

+ 

2 

0 

-  1 

- 

4 

-  7 

+60 

+ 

19 

+  29 

+  27 

+ 

18 

+ 

14 

+ 

4 

-  4 

- 

8 

-  13 

+50 

- 

13 

-  9 

-   1 

+ 

4 

+ 

9 

+ 

9 

+  10 

+ 

7 

+  3 

+40 

- 

57 

-  65 

-  58 

- 

36 

- 

17 

+ 

5 

+  22 

+ 

27 

+  18 

+30 

- 

97 

-116 

-108 

- 

77 

- 

45 

- 

11 

+  16 

+ 

33 

+  33 

+20 

- 

82 

-105 

-121 

- 

95 

- 

50 

- 

10 

+  15 

+ 

24 

+  21 

+  10 

- 

49 

-  62 

-  68 

- 

54 
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Table  21 


Values  of  secular  change  in  horizontal  intensity  (H)  of  magnetic  field  for  1922.5 
expressed  in  gammas  per  year  for  10-degree  intervals  of 
geographic  latitude  and  longitude 
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Table  21 — Concluded 


Values  or  secular  cftange  in  horizontal  intensity  (H)  of  magnetic  field  for  1922.5 
expressed  in  gaowias  per  year,  for  10-degree  intervals  of 
geographic  latitude  and  longitude 
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Table  22 


Values  of  secular  change  in  horizontal  intensity  (H)  of  magnetic  field  for  1932,5 

expressed  in  gammas  per  year,  for  10-degree  intervals  of 

geographic  latitude  and  longitude 
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Table  22— Concluded 

Values  of  secular  change  In  horizontal  intensity  (H)  of  magnetic  field  for  1932.5 

expressed  in  gammas  per  year  for  10-degree  intervals  of 

geographic  latitude'  and  longitude 
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Table  23 


Values  of  secular  change  In  horizontal  Intensity  (H)  of  magnetic  field  for  1942.5 

expressed  in  gammas  per  year,  for  lO-degree  intervals  of 

geographic  latitude  and  longitude 
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Table  23--Concluded 


Values  of  secular  change  in  horizontal  Intensity  (H)  of  magnetic  field  for  1942.5 

expressed  in  gammas  per  year,  for  10-degree  intervals  of 

geographic  latitude  and  longitude 
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Table  24 


Values  of  secular  change  in  vertical  intensity  (Z)  of  magnetic  field  for  1912.5 

expressed  In  gammas  per  year,  for  10-degree  intervals  of 

geographic  latitude  and  longitude 
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Table  24 — Concluded 


Values  of  secular  change  in  vertical  Intensity  (Z)  of  magnetic  field  for  1912.5 

expressed  In  gammas  per  year,  for  10-degree  intervals  of 

geographic  latitude  and  longitude 
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Table  25 


Values  of  secular  change  in  vertical  Intensity  (Z)  of  magnetic  field  for  1922.5 

expressed  in  gammas  per  year,  for  10-degree  intervals  of 

geographic  latitude  and  longitude 
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36 

34 

34 

35 

. 

36 

37 

-  39 

-  43 

+70 

- 

14 

- 

3 

- 

3 

- 

13 

- 

12 

- 

12 

- 

18 

-  23 

-  27 

+60 

- 

1 

+ 

4 

+ 

7 

+ 

2 

+ 

22 

+ 

21 

+ 

15 

+  5 

-  6 

+50 

- 

16 

+ 

13 

+ 

38 

+ 

55 

+ 

61 

+ 

57  ■ 

+ 

50 

+  42 

+  30 

+40  . 

- 

33 

- 

4 

+ 

22 

+ 

44 

+ 

71 

+ 

92 

+ 

91 

+  85 

+  71 

+30 

- 

48 

- 

9 

+ 

22 

+ 

49 

+ 

75 

+ 

98 

+113 

+  99 

+  80 

+20 

- 

68 

- 

30 

0 

+ 

27 

+ 

62 

+ 

85 

+ 

94 

+  85 

+  61 

+10 

- 

93 

- 

53 

- 

34 

+ 

4 

+ 

41 

+ 

68 

+ 

67 

+  47 

+  20 

0  • 

- 

111 

- 

72 

- 

46 

- 

16 

+ 

30 

+ 

55 

+ 

38 

+  13 

-  12 

-10 

- 

112 

- 

84 

- 

54 

- 

11 

+ 

44 

+ 

59 

+ 

35 

+  3 

-  32 

-20 

- 

96 

- 

71 

- 

31 

+ 

29 

+ 

66 

+ 

85 

+ 

65 

+  18 

-  24 

-30 

- 

61 

- 

24 

+ 

29 

+ 

74 

+105 

+122 

+108 

+  59 

+  13 

-40 

- 

8 

+ 

32 

+ 

76 

+117 

+142 

+155 

+143 

+  98 

+  57 

-50  ! 

+ 

47 

+ 

78 

+107 

+133 

+156 

+155 

+148 

+113 

+  84 

-60  V 

+ 

90 

+103 

+114 

+127 

+135 

+133 

+121 

+102 

+  81 

-70  :   - 

+107 

+106 

+102 

+102 

+101 

+ 

95 

+ 

83 

+  68 

+  55 

-80 

+ 

96 

+ 

91 

+ 

85 

+ 

78 

+ 

72 

+ 

65 

+ 

58 

+  52 

+  44 

Geographic 
latitude 

( 

jeographic  east 

longltudi 

5  in 

degrees 

in  degrees^ 

90 

100 

LIO 

120 

130 

140 

150 

160 

170 

+80 

44 

44 

44 

44 

44 

45 

48 

-  52 

-  54 

+70 

- 

32 

- 

33 

- 

33 

- 

34 

- 

18 

- 

28 

- 

25 

-  32 

-  39 

+60 

- 

16 

- 

22 

- 

23 

- 

11 

+ 

12 

+ 

14 

0 

-  13 

-  24 

+50 

+ 

17 

0 

- 

11 

- 

5 

+ 

14 

+ 

19 

- 

1 

-  15 

-  25 

+40 

+ 

51 

+ 

29 

+ 

8 

- 

3 

- 

1 

- 

13 

- 

18 

-  26 

-  35 

+30 

+ 

52 

+ 

20 

+ 

1 

+ 

1 

- 

6 

- 

16 

- 

23 

-  29 

-  37 

+20 

+ 

31 

- 

1 

- 

11 

- 

9 

- 

6 

- 

14 

- 

23 

-  29 

-  37 

+10 

- 

4 

- 

21 

- 

27 

- 

18 

- 

13 

- 

18 

- 

26 

-  34 

-  42 

0 

- 

37 

- 

54 

- 

43 

- 

27 

- 

18 

- 

18 

- 

27 

-  35 

-  43 

-10 

- 

63 

- 

79 

- 

48 

- 

33 

- 

22 

- 

15 

- 

22 

-  32 

-  37 

-20 

- 

55 

- 

64 

- 

48 

- 

31 

- 

18 

- 

8 

- 

16 

-  26 

-  29 

-30 

- 

20 

- 

37 

- 

37 

- 

24 

- 

11 

- 

5 

- 

11 

-  21 

-  22 

-40 

+ 

27 

+ 

5 

- 

9 

- 

8 

- 

1 

+ 

2 

- 

4 

-  12 

-  12 

-50 

+ 

57 

+ 

34 

+ 

21 

+ 

15 

+ 

11 

+ 

2 

- 

5 

-  7 

+  1 

-60 

+ 

57 

+ 

36 

+ 

22 

+ 

11 

- 

2 

- 

13 

- 

21 

-  10 

+  5 

-70 

+ 

42 

+ 

29 

+ 

17 

+ 

5 

- 

8 

- 

13 

- 

5 

+  5 

+  16 

-80 

+ 

38 

+ 

33 

+ 

27 

+ 

24 

+ 

23 

+ 

23 

+ 

25 

+  28 

+  35 

aworth  lat 

Itudes 

positive 

,  south 

latitude 

s  negatl 

ve 
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Table  25 — Concluded 


Values  of  secular  change  In  vertical  Intensity  (Z)  of  magnetic  field  for  1922.5 

expressed  In  gammas  per  year,  for  10-degree  Intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 
In  degrees^ 

Geographic  east  longitude  In 

degrees 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

57 

-  59 

-  62 

-  62 

-  63 

-  65 

-  65 

-  65 

-  65 

+70 

- 

48 

-  53 

-  53 

-  52 

-  56 

-  64 

-  73 

-  76 

-  78 

+66 

- 

33 

-  38 

-  42 

-  38 

-  47 

-  58 

-  71 

-  77 

-  86 

+50 

- 

34 

-  42 

-  45 

-  45 

-  45 

-  53 

-  64 

-  76 

-  88 

+40 

- 

44 

-  52 

-  52 

-  53 

-  46 

-  43 

-  51 

-  68 

-  85 

+30 

- 

44 

-  41 

-  35 

-  37 

-  33 

-  32 

-  38 

-  45 

-  38 

+20   . 

- 

43 

-  31 

-  21 

-  22 

-  22 

-  19 

-  20 

-  16 

+  9 

+10 

- 

42 

-  23 

-  12 

-  12 

-  12 

-  7 

-  2 

+  7 

+  23 

0 

- 

38 

-  16 

-  5 

-  3 

-  2 

+  7 

+  9 

+  22 

+  38 

-10 

- 

31 

-  10 

+  2 

+  7 

+  9 

+  16 

+  21 

+  26 

+  42 

-20 

- 

21 

-  4 

+  8 

+  17 

+  25 

+  35 

+  39 

+  38 

+  39 

-30 

- 

10 

+  6 

+  18 

+  31 

+  45 

+  57 

+  61 

+  56 

+  53 

-40 

- 

1 

+  15 

+  30 

+  46 

+  63 

+  78 

+  88 

+  87 

+  84 

-50 

+ 

12 

+  27 

+  44 

+  62 

+  80 

+  99 

+117 

+128 

+128 

-60 

+ 

22 

+  38 

+  55 

+  73 

+  92 

+113 

+134 

+152 

+162 

-70 

+ 

27 

+  41 

+  57 

+  75 

+  95 

+113 

+128 

+141 

+151 

-80 

+ 

42 

+  52 

+  62 

+  71 

+  82 

+  92 

+100 

+109 

+115 

Geographic 
latitude 

Geographic  east  longitude  in 

degrees 

In  degrees^ 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

63 

-  62 

-  59 

-  57 

-  55 

-  53 

-  49 

-  46 

-  43 

+70 

- 

81 

-  79 

-  75 

-  66 

-  57 

-  49 

-  44 

-  36 

-  27 

+60 

- 

92 

-  96 

-  96 

-  91 

-  81 

-  70 

-  58 

-  12 

-  19 

+50 

- 

97 

-107 

-115 

-112 

-104 

-  90 

-  75 

-  56 

-  34 

+40 

- 

92 

-  98 

-112 

-123 

-123 

-107 

-  84 

-  56 

-  32 

+30 

- 

35 

-  35 

-  43 

-  69 

-  96 

-113 

-118 

-  97 

-  78 

+20 

+ 

28 

+  40 

+  21 

-  15 

-  58 

-105 

-130 

-130 

-106 

+10 

+ 

51 

+  91 

+  90 

+  38 

-  25 

-  99 

-128 

-147 

-133 

0 

+ 

72 

+  96 

+  96 

+  40 

-  21 

-  97 

-125 

-142 

-140 

-10 

+ 

69 

+  82 

+  72 

+  7 

-  49 

-  94 

-120 

-134 

-132 

-20 

+ 

54 

+  64 

+  43 

-  7 

-  53 

-  86 

-113 

-118 

-113 

-30 

+ 

57 

+  71 

+  58 

-  2 

-  38 

-  65 

-  88 

-  89 

-  80 

-40 

+ 

87 

+100 

+  80 

+  20 

-  3 

-  22 

-  37 

-  37 

-  29 

-50 

+128 

+126 

+103 

+  80 

+  60 

+  42 

+  32 

+  32 

+  35 

-60 

+161 

+155 

+145 

+135 

+125 

+110 

+  96 

+  85 

+  83 

-70 

+157 

+158 

+155 

+151 

+142 

+132 

+124 

+  119 

+111 

-80 

+119 

+122 

+122 

+121 

+118 

+115 

+111 

+105 

+102 

^North  lat 

itudes 

positive 

,  south 

latitude 

s  negatl 

ve 
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Table  26 


Values  of  secular  change  in  vertical  intensity  (Z)  of  magnetic  field  for 
1932.5,  expressed  in  gammas  per  year,  for  lO-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees' 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

- 

31 

- 

26 

- 

23 

- 

18 

- 

17 

-  15 

-  13 

- 

13 

-  13 

+70 

- 

18 

- 

8 

- 

1 

+ 

7 

+ 

11 

+  12 

+  13 

+ 

13 

+  13 

+60 

- 

1 

+ 

28 

+ 

42 

+ 

44 

+ 

40 

+  43 

+  42 

+ 

39 

+  36 

+50 

+ 

10 

+ 

40 

+ 

56 

+ 

67 

+ 

75 

+  78 

+  76 

+ 

68 

+  57 

+40 

0 

+ 

21 

+ 

36 

+ 

54 

+ 

81 

+103 

+113 

+102 

+  74 

+30 

- 

35 

- 

6 

+ 

28 

+ 

63 

+ 

85 

+  94 

+  86 

+ 

69 

+  46 

+20 

- 

67 

- 

32 

0 

+ 

30 

+ 

60 

+  72 

+  61 

+ 

38 

+  22 

+  10 

- 

90 

- 

60 

- 

25 

+ 

4 

+ 

32 

+  45 

+  29 

+ 

13 

-  2 

0 

- 

96 

- 

76 

- 

51 

- 

18 

+ 

10 

+  22 

+  9 

- 

6 

-  39 

-10 

- 

86 

- 

72 

- 

56 

- 

25 

+ 

5 

+  6 

-  5 

- 

26 

-  62 

-20 

- 

60 

- 

48 

- 

18 

+ 

33 

+ 

45 

+  30 

0 

- 

25 

-  55 

-30 

- 

14 

+ 

13 

+ 

60 

+ 

92 

+104 

+  93 

+  57 

+ 

19 

-  16 

-40 

+ 

28 

+ 

59 

+ 

94 

+123 

+138 

+126 

+103 

+ 

69 

+  32 

-50 

+ 

65 

+ 

88 

+112 

+132 

+141 

+131 

+114 

+ 

93 

+  62 

-60 

+ 

94 

+106 

+117 

+120 

+115 

+106 

+  95 

+ 

73 

+  47 

-70 

+105 

+104 

+102 

+ 

96 

+ 

87 

+  76 

+  64 

+ 

48 

+  32 

-80 

+ 

93 

+ 

87 

+ 

81 

+ 

74 

+ 

65 

+  57 

+  47 

+ 

40 

+  32 

Geographic 

latitude 
In  degrees' 


90 


100 


Geographic  east  longitude  in  degrees 


110 


120 


130 


140 


150 


160 


170 


+80 

- 

13 

- 

15 

- 

16 

- 

18 

- 

22 

- 

24 

- 

27 

- 

32 

-  34 

+70 

+ 

13 

+ 

9 

+ 

5 

0 

- 

5 

- 

11 

- 

14 

- 

17 

-  21 

+60 

+ 

32 

+ 

25 

+ 

18 

+ 

12 

+ 

4 

- 

3 

- 

9 

- 

17 

-  23 

+50 

+ 

45 

+ 

33 

+ 

24 

+ 

21 

+ 

12 

- 

3 

- 

15 

- 

22 

-  26 

+40 

+ 

47 

+ 

32 

+ 

17 

+ 

19 

+ 

32 

+ 

10 

- 

3 

- 

10 

-  18 

+30 

+ 

32 

+ 

16 

+ 

1 

+ 

11 

+ 

22 

+ 

12 

+ 

1 

- 

10 

-  20 

+20 

+ 

8 

- 

7 

- 

11 

+ 

3 

+ 

12 

+ 

1 

- 

9 

- 

18 

-  27 

+10 

- 

18 

- 

27 

- 

18 

- 

6 

- 

1 

- 

8 

- 

16 

- 

24 

-  33 

0 

- 

58 

- 

42 

- 

26 

- 

16 

- 

12 

- 

13 

- 

22 

- 

27 

-  36 

-10 

- 

94 

- 

68 

- 

36 

- 

25 

- 

20 

- 

15 

- 

19 

- 

25 

-  32 

-20 

- 

86 

- 

92 

- 

55 

- 

31 

- 

19 

- 

12 

- 

11 

- 

18 

-  24 

-30 

- 

50 

- 

72 

- 

61 

- 

32 

- 

15 

- 

4 

+ 

1 

- 

6 

-  12 

-40 

- 

5 

- 

25 

- 

28 

- 

17 

- 

6 

+ 

3 

+ 

13 

+ 

8 

+  2 

-50 

+ 

22 

+ 

5 

- 

3 

- 

6 

- 

9 

- 

7 

- 

4 

- 

3 

-  3 

-60 

+ 

20 

+ 

6 

- 

7 

- 

18 

- 

28 

- 

33 

- 

33 

- 

22 

-  7 

-70 

+ 

14 

- 

2 

- 

14 

- 

24 

- 

31 

- 

29 

- 

23 

- 

13 

-  2 

-80 

+ 

24 

+ 

17 

+ 

10 

+ 

7 

+ 

5 

+ 

7 

+ 

10 

+ 

16 

+  24 

"3: 


North  latitudes  positive,  south  latitudes  negative 
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Table  26— Concluded 


Values  of  secular  change  in  vertical  intensity  (Z)  of  magnetic  field  for 
1932.5,  expressed  in  gammas  per  year,  for  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees' 


180 


Geographic  east  longitude  in  degrees 


190 


200 


210 


220 


230 


240 


250 


260 


+80 

- 

37 

- 

41 

- 

44 

- 

46 

- 

48 

- 

52 

- 

54 

- 

55 

-  56 

+70 

- 

24 

- 

26 

- 

28 

- 

32 

- 

35 

- 

42 

- 

48 

- 

56 

-  64 

+60 

- 

27 

- 

33 

- 

33 

- 

32 

- 

35 

- 

42 

- 

49 

- 

57 

-  72 

+50 

- 

32 

- 

41 

- 

47 

- 

45 

- 

45 

- 

47 

- 

54 

- 

65 

-  80 

+40 

- 

28 

- 

42 

- 

54 

- 

41 

- 

37 

- 

41 

- 

48 

- 

54 

-  69 

+30 

- 

32 

- 

47 

- 

59 

- 

38 

- 

32 

- 

35 

- 

41 

- 

30 

-  33 

+20 

- 

37 

- 

54 

- 

60 

- 

36 

- 

24 

- 

27 

- 

28 

- 

6 

+  15 

+  10 

- 

44 

- 

61 

- 

52 

- 

27 

- 

16 

- 

16 

- 

14 

0 

+  38 

0 

- 

47 

- 

53 

- 

42 

- 

18 

- 

7 

- 

3 

+ 

2 

+ 

18 

+  47 

-10 

- 

42 

- 

43 

- 

28 

- 

8 

+ 

5 

+ 

13 

+ 

16 

+ 

18 

+  41 

-20 

- 

28 

- 

26 

- 

9 

+ 

10 

+ 

25 

+ 

33 

+ 

33 

+ 

28 

+  32 

-30 

- 

12 

- 

3 

+ 

15 

+ 

34 

+ 

50 

+ 

58 

+ 

58 

+ 

53 

+  46 

-40 

+ 

7 

+ 

18 

+ 

35 

+ 

58 

+ 

77 

+ 

90 

+ 

94 

+ 

88 

+  79 

-50 

+ 

17 

+ 

29 

+ 

49 

+ 

74 

+ 

99 

+120 

+  130 

+127 

+122 

-60 

+ 

11 

+ 

33 

+ 

56 

+ 

81 

+106 

+129 

+146 

+  155 

+160 

-70 

+ 

13 

+ 

31 

+ 

52 

+ 

74 

+ 

98 

+118 

+133 

+144 

+154 

-80 

+ 

33 

+ 

41 

+ 

52 

+ 

66 

+ 

78 

+ 

91 

+101 

+108 

+116 

Geographic 

latitude 

in  degrees' 


270 


280 


Geographic  east  longitude  in  degrees 


290 


300 


310 


320 


330 


340 


350 


+80 

- 

57 

-  57 

-  57 

- 

56 

- 

54 

-  51 

-  46 

-  42 

-  36 

+70 

- 

73 

-  83 

-  86 

- 

78 

- 

67 

-  58 

-  48 

-  39 

-  28 

+60 

- 

84 

-  97 

-102 

- 

85 

- 

71 

-  61 

-  48 

-  36 

-  20 

+50 

- 

95 

-107 

-105 

- 

39 

- 

76 

-  64 

-  53 

-  37 

-  16 

+40 

- 

78 

-  78 

-  77 

- 

83 

- 

84 

-  78 

-  68 

-  52 

-  27 

+30 

- 

43 

-  39 

-  39 

- 

61 

- 

81 

-  97 

-  101 

-  87 

-  64 

+20 

+ 

12 

+  16 

+  18 

- 

14 

- 

68 

-  98 

-121 

-112 

-  94 

+  10 

+ 

27 

+  48 

+  47 

+ 

2 

- 

58 

-  95 

-126 

-128 

-110' 

0 

+ 

70 

+  72 

+  54 

+ 

11 

- 

50 

-  92 

-122 

-126 

-114 

-10 

+ 

63 

+  69 

+  44 

0 

- 

53 

-  86 

-104 

-108 

-101 

-20 

+ 

44 

+  48 

+  26 

- 

19 

- 

53 

-  72 

-  83 

-  83 

-  73 

-30 

+ 

42 

+  44 

+  22 

- 

16 

- 

36 

-  48 

-  55 

-  48 

-  32 

-40 

+ 

72 

+  73 

+  51 

+ 

20 

+ 

1 

-  12 

-  5 

-  5 

+  10 

-50 

+  121 

+  120 

+  104 

+ 

76 

+ 

56 

+  43 

+  39 

+  42 

+  49 

-60 

+  160 

+151 

+  138 

+126 

+112 

+  101 

+  92 

+  87 

+  87 

-70 

+  160 

+  163 

+157 

+147 

+139 

+  131 

+121 

+114 

+108 

-80 

+  121 

+  123 

+  123 

+122 

+119 

+  115 

+111 

+104 

+  98 

^North  latitudes  positive,  south  latitudes  negative 
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Table  27 


Values  of  secular  change  In  vertical  intensity  (Z)  of  magnetic  field  for  1942.5 
expressed  in  gammas  per  year,  for  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees' 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

+ 

19 

+ 

19 

+ 

18 

+ 

15 

+  14 

+ 

17 

+ 

24 

+ 

31 

+  41 

+70 

+ 

27 

+ 

42 

+ 

52 

+ 

39 

+  22 

+ 

13 

+ 

32 

+ 

52 

+  59 

+60 

+ 

19 

+ 

29 

+ 

43 

+ 

69 

+  48 

+ 

39 

+ 

56 

+ 

68 

+  73 

+50 

+ 

26 

+ 

33 

+ 

68 

+ 

83 

+  73 

+ 

76 

+ 

87 

+ 

89 

+  82 

+40 

+ 

13 

+ 

32 

+ 

59 

+ 

82 

+  98 

+  104 

+102 

+ 

87 

+  73 

+30 

- 

17 

+ 

16 

+ 

47 

+ 

92 

+106 

+ 

99 

+ 

85 

+ 

70 

+  46 

+20 

- 

41 

- 

5 

+ 

16 

+ 

39 

+  65 

+ 

65 

+ 

49 

+ 

10 

-  12 

+  10 

- 

62 

- 

35 

- 

15 

+ 

5 

+  27 

+ 

29 

+ 

5 

- 

30 

-  60 

0 

- 

68 

- 

51 

- 

33 

- 

13 

+  6 

+ 

3 

- 

25 

- 

60 

-  91 

-10 

- 

56 

- 

48 

- 

28 

- 

8 

-  5 

- 

23 

- 

55 

- 

89 

-118 

-20 

- 

32 

- 

23 

- 

4 

+ 

23 

+  11 

- 

21 

- 

63 

- 

91 

-113 

-30 

+ 

2 

+ 

19 

+ 

59 

+ 

76 

+  53 

+ 

31 

- 

5 

- 

49 

-  76 

-40 

+ 

47 

+ 

80 

+117 

+115 

+  93 

+ 

75 

+ 

51 

+ 

9 

-  33 

-50 

+ 

74 

+ 

95 

+115 

+  115 

+104 

+ 

91 

+ 

73 

+ 

45 

+  6 

-60 

+ 

79 

+ 

89 

+ 

93 

+ 

89 

+  78 

+ 

64 

+ 

47 

+ 

27 

+  3 

-70 

+ 

66 

+ 

64 

+ 

59 

+ 

51 

+  41 

+ 

30 

+ 

19 

+ 

5 

-  10 

-80 

+ 

46 

+ 

39 

+ 

32 

+ 

24 

+  16 

+ 

8 

+ 

2 

- 

3 

-  9 

Geographic 

latitude 

in  degrees^ 


90 


Geographic  east  longitude  in  degrees 


100 


110 


120 


130 


140 


150 


160 


170 


+80 

+  38 

+ 

34 

+ 

31 

+ 

26 

+ 

21 

+ 

14 

+ 

8 

+ 

3 

-  3 

+70 

+  58 

+ 

52 

+ 

46 

+ 

39 

+ 

34 

+ 

26 

+ 

17 

+ 

5 

-  10 

+60 

+  67 

+ 

61 

+ 

53 

+ 

46 

+ 

38 

+ 

30 

+ 

19 

+ 

7 

-  8 

+50 

+  71 

+ 

63 

+ 

53 

+ 

45 

+ 

37 

+ 

26 

+ 

15 

+ 

4 

-  5 

+40 

+  59 

+ 

45 

+ 

36 

+ 

33 

+ 

31 

+ 

18 

+ 

7 

- 

4 

-  14 

+30 

+  28 

+ 

21 

+ 

17 

+ 

17 

+ 

20 

+ 

11 

- 

2 

- 

12 

-  23 

+20 

-  8 

- 

1 

+ 

3 

+ 

4 

+ 

7 

+ 

2 

- 

8 

- 

18 

-  28 

+  10 

-  45 

- 

20 

- 

11 

- 

6 

- 

3 

- 

5 

- 

14 

- 

23 

-  32 

0 

-  84 

- 

45 

- 

24 

- 

16 

- 

11 

- 

10 

- 

18 

- 

27 

-  34 

-10 

-113 

- 

73 

- 

37 

- 

25 

- 

18 

- 

16 

- 

18 

- 

24 

-  29 

-20 

-132 

- 

90 

- 

55 

- 

35 

- 

25 

- 

16 

- 

9 

- 

14 

-  20 

-30 

-  93 

87 

- 

62 

- 

41 

- 

27 

- 

16 

- 

2 

+ 

2 

-  4 

-40 

-  56 

- 

63 

- 

55 

- 

41 

- 

28 

- 

18 

- 

6 

+ 

7 

+  8 

-50 

-  27 

- 

42 

- 

45 

- 

40 

- 

34 

- 

27 

- 

21 

- 

14 

-  3 

-60 

-  23 

- 

42 

- 

53 

- 

52 

- 

44 

- 

36 

- 

26 

- 

15 

+  2 

-70 

-  24 

- 

39 

- 

49 

- 

47 

- 

41 

- 

33 

- 

23 

- 

10 

+  4 

-80 

-  14 

- 

18 

- 

20 

- 

20 

- 

17 

- 

13 

- 

7 

+ 

1 

+  9 

^North  latitudes  positive,  south  latitudes  negative 
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Table  27— Concluded 


Values  of  secular  change  In  vertical  intensity  (Z)  of  magnetic  field  for  1942.5 
expressed  In  gammas  per  year,  for  10-degree  Intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 

In  degrees^ 

Geographic  east 

longltud 

e  In 

degrees 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

7 

7 

2 

+ 

3 

+ 

3 

-  1 

-  5 

8 

-  8 

+70 

- 

25 

- 

35 

- 

9 

+ 

3 

+ 

2 

-  6 

-  14 

- 

21 

-  23 

+60 

- 

23 

- 

41 

- 

29 

- 

18 

- 

8 

0 

+  4 

- 

2 

-  7 

+50 

- 

13 

- 

lb 

- 

16 

- 

19 

- 

23 

-  25 

-  23 

- 

20 

-  18 

+40 

- 

22 

- 

17 

- 

12 

- 

14 

- 

18 

-  25 

-  33 

- 

39 

-  41 

+30 

- 

31 

- 

18 

- 

7 

- 

7 

- 

13 

-  21 

-  30 

- 

39 

-  43 

+20 

- 

33 

- 

19 

- 

5 

+ 

2 

- 

4 

-  13 

-  24 

- 

33 

-  33 

+10 

- 

33 

- 

21 

- 

5 

+ 

7 

+ 

5 

-  2 

-  11 

- 

11 

+  1 

0 

- 

33 

- 

22 

- 

7 

+ 

8 

+ 

15 

+  10 

+  5 

+ 

15 

+  38 

-10 

- 

27 

- 

19 

- 

6 

+ 

11 

+ 

24 

+  22 

+  18 

+ 

31 

+  54 

-20 

- 

20 

- 

13 

- 

1 

+ 

19 

+ 

36 

+  39 

+  35 

+ 

36 

+  47  . 

-30 

- 

6 

0 

+ 

16 

+ 

38 

+ 

55 

+  63 

+  61 

+ 

57 

+  57 

-40 

+ 

11 

+ 

23 

+ 

44 

+ 

64 

+ 

82 

+  95 

+  99 

+ 

98 

+  90 

-50 

+ 

17 

+ 

39 

+ 

63 

+ 

88 

+109 

+125 

+135 

+137 

+132 

-60 

+ 

23 

+ 

46 

+ 

69 

+ 

94 

+115 

+  134 

+150 

+  162 

+162 

-70 

+ 

22 

+ 

42 

+ 

61 

+ 

81 

+ 

99 

+115 

+  128 

+138 

+142 

-80 

+ 

19 

+ 

30 

+ 

41 

+ 

52 

+ 

63 

+  72 

+  78 

+ 

84 

+  87 

Geographic 

latitude 

In  degrees^ 

Geographic  ea 

St 

Longltud 

3  in 

degrees 

270 

280 

29  C 

300 

310 

320 

330 

340 

350 

+80 

7 

6 

4 

3 

+ 

2 

+  6 

+  9 

+ 

13 

+  17 

+70 

- 

19 

- 

15 

- 

11 

- 

7 

- 

4 

-  2 

+  3 

+ 

8 

+  16 

+60 

- 

10 

- 

12 

- 

13 

- 

16 

- 

18 

-  18 

-  9 

+ 

2 

+  11 

+50 

- 

16 

- 

13 

- 

8 

- 

17 

- 

35 

-  41 

-  22 

- 

8 

+  5 

+40 

- 

32 

- 

18 

- 

18 

- 

36 

- 

56 

-  58 

-  25 

+ 

7 

+  18 

+30 

- 

32 

- 

21 

- 

35 

- 

54 

- 

70 

-  76 

-  57 

- 

38 

-  36 

+20 

- 

18 

- 

24 

- 

45 

- 

57 

- 

72 

-  88 

-  87 

- 

78 

-  68 

+10 

+ 

14 

+ 

8 

- 

10 

- 

30 

- 

69 

-  98 

-106 

- 

96 

-  81 

0 

+ 

42 

+ 

20 

- 

8 

- 

41 

- 

76 

-108 

-111 

- 

96 

-  82 

-10 

+ 

40 

+ 

8 

- 

22 

- 

54 

- 

81 

-103 

-  98 

- 

82 

-  66 

-20 

+ 

34 

+ 

5 

- 

21 

- 

50 

- 

70 

-  82 

-  75 

- 

58 

-  42 

-30 

+ 

42 

+ 

19 

- 

5 

- 

25 

- 

42 

-  51 

-  47 

- 

29 

-  13 

-40 

+ 

75 

+ 

51 

+ 

30 

+ 

13 

0 

-  8 

-  8 

+ 

4 

+  26 

-50 

+121 

+105 

+ 

82 

+ 

65 

+ 

53 

+  43 

+  40 

+ 

46 

+  58 

-60 

+151 

+  137 

+  124 

+108 

+ 

96 

+  87 

+  78 

+ 

74 

+  74 

-70 

+139 

+132 

+123 

+114 

+105 

+  95 

+  86 

+ 

78 

+  72 

-80 

+ 

88 

+ 

87 

+ 

84 

+ 

81 

+ 

76 

+  71 

+  64 

+ 

57 

+  52 

^North  la 

tltudes 

posltlv 

e,  south 

latltud 

es  negat 

Ive 
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Table  28 


Values  of  secjlar  change  in  north  component  (X)  of  magnetic  field  intensity  for 
1912.5,  expressed  in  gammas  per  year,  for  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees' 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

- 

2 

- 

8 

- 

13 

- 

17 

- 

21 

- 

24 

- 

26 

- 

28 

-  29 

+70 

- 

3 

- 

10 

- 

18 

- 

^7 

- 

32 

- 

36 

- 

38 

- 

39 

-  40 

+60 

- 

1 

- 

12 

- 

27 

- 

40 

- 

49 

- 

54 

- 

60 

- 

61 

-  57 

+50 

+ 

10 

- 

2 

- 

19 

- 

36 

- 

49 

- 

62 

- 

71 

- 

77 

-  71 

+40 

+ 

25 

+ 

12 

- 

2 

- 

17 

- 

32 

- 

47 

- 

61 

- 

61 

-  48 

+30 

+ 

36 

+ 

29 

+ 

16 

+ 

2 

- 

13 

- 

26 

- 

34 

- 

28 

-  17 

+20 

+ 

33 

-1- 

31 

+ 

26 

+ 

16 

+ 

3 

- 

10 

- 

11 

- 

1 

+  15 

+10 

+ 

15 

+ 

14 

+ 

14 

+ 

10 

+ 

2 

- 

7 

- 

4 

+ 

10 

+  28 

0 

- 

7 

- 

4 

- 

3 

- 

5 

- 

13 

- 

18 

- 

10 

+ 

3 

+  16 

-10 

- 

24 

- 

21 

- 

23 

- 

24 

- 

29 

- 

26 

- 

16 

- 

8 

+   1 

-20 

- 

44 

- 

39 

- 

45 

- 

46 

- 

40 

- 

31 

- 

24 

- 

22 

-  21 

-30 

- 

71 

- 

72 

- 

75 

- 

73 

- 

57 

- 

36 

- 

30 

- 

42 

-  54 

-40 

- 

115 

- 

107 

- 

83 

- 

60 

- 

33 

- 

15 

- 

19 

- 

35 

-  51 

-50 

- 

92 

- 

75 

- 

53 

- 

32 

- 

8 

+ 

9 

+ 

13 

+ 

6 

-   5 

-60 

- 

55 

- 

40 

- 

19 

0 

+ 

21 

+ 

42 

+ 

52 

+ 

51 

+  42 

-70 

- 

18 

- 

3 

+ 

11 

+ 

27 

+ 

43 

+ 

56 

+ 

58 

+ 

52 

+  38 

-80 

+ 

13 

+ 

10 

+ 

8 

+ 

7 

+ 

5 

+ 

2 

_ 

4 

_ 

15 

-  22 

Geographic 
1  p  1 1 1 1 J  d  p 

Geographic  east  longitude  in  degrees 

in  degrees^ 

90 

100 

110 

1^0 

130 

140 

150 

160 

170 

+80 
+70 
+60 
+50 
+40 
+30 
+20 
+10 
0 
-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 
"ST 


-  29 

- 

28 

- 

27 

- 

ki5 

- 

23 

- 

20 

- 

17 

- 

12 

-   8 

-  39 

- 

38 

- 

37 

- 

34 

- 

31 

- 

28 

- 

24 

- 

21 

-  16 

-  52 

- 

48 

- 

42 

- 

40 

- 

35 

- 

30 

- 

25 

- 

20 

-  14 

-  59 

- 

46 

- 

40 

- 

31 

- 

24 

- 

17 

- 

11 

- 

9 

-  8 

-  32 

- 

24 

- 

13 

- 

8 

- 

8 

- 

8 

- 

9 

- 

9 

-  9 

-   3 

+ 

7 

+ 

9 

+ 

8 

+ 

7 

+ 

6 

+ 

6 

+ 

3 

+   1 

+  31 

+ 

34 

+ 

22 

+ 

15 

+ 

12 

+ 

10 

+ 

11 

+ 

12 

+  9 

+  37 

+ 

29 

+ 

19 

+ 

10 

+ 

4 

+ 

1 

+ 

1 

+ 

5 

+   6 

+  22 

+ 

18 

+ 

10 

+ 

1 

- 

7 

- 

9 

- 

7 

- 

5 

-  5 

+   5 

+ 

4 

- 

5 

- 

13 

- 

18 

- 

16 

- 

15 

- 

17 

-  20 

-  20 

- 

19 

- 

26 

- 

31 

- 

29 

- 

26 

- 

27 

- 

32 

-  38 

-  63 

- 

64 

- 

61 

- 

48 

- 

36 

- 

31 

- 

33 

- 

35 

-  40 

-  62 

- 

66 

- 

54 

- 

38 

- 

25 

- 

19 

- 

22 

- 

23 

-  23 

-  17 

- 

26 

- 

22 

- 

13 

- 

5 

- 

10 

- 

19 

- 

25 

-  28 

+  31 

+ 

22 

+ 

16 

+ 

8 

- 

6 

- 

19 

- 

29 

- 

37 

-  44 

+  23 

+ 

11 

- 

3 

- 

17 

- 

29 

- 

38 

- 

43 

- 

48 

-  52 

-  31 

_ 

40 

_ 

48 

_ 

57 

_ 

63 

_ 

61 

_ 

52 

_ 

41 

-  31 

North  latitudes  positive,  south  latitudes  negative 
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Table  28— Concluded 


Values  of  secular  change  in  north  component  (X)  of  -nagnetic  field  intensity  for 

1912.5,  expressed  in  gammas  per  year,  for  10-degree  Intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 

In  degrees^ 


180 


Geographic  east  longitude  in  degrees 


190 


200 


210 


220 


230 


240 


250 


260 


+80 

-  4 

-   1 

+ 

3 

+ 

7 

+ 

9 

+ 

12 

+ 

15 

+ 

17 

+  19 

+70 

-  13 

-  8 

- 

4 

- 

1 

+ 

3 

+ 

7 

+ 

9 

+ 

13 

+  17 

+60 

-  10 

-  7 

- 

3 

+ 

1 

+ 

4 

+ 

6 

+ 

9 

+ 

10 

+  13 

+50 

-   8 

-  10 

- 

11 

- 

12 

- 

12 

- 

12 

- 

12 

- 

12 

-  12 

+40 

-  11 

-  14 

- 

18 

- 

22 

- 

27 

- 

31 

- 

34 

- 

39 

-  46 

+  30 

-  4 

-  12 

- 

20 

- 

26 

- 

31 

- 

38 

- 

46 

- 

57 

-  75 

+20 

0 

-  11 

- 

20 

- 

27 

- 

29 

- 

32 

- 

40 

- 

53 

-  66 

+10 

-  2 

-  12 

- 

21 

- 

28 

- 

23 

- 

19 

- 

18 

- 

28 

-  41 

0 

-  10 

-  19 

- 

27 

- 

31 

- 

31 

- 

26 

- 

15 

- 

6 

-   1 

-10 

-  25 

-  33 

- 

40 

- 

43 

- 

45 

- 

44 

- 

35 

- 

19 

0 

-20 

-  44 

-  48 

- 

52 

- 

55 

- 

57 

- 

57 

- 

55 

- 

39 

-  21 

-30 

-  42 

-  44 

- 

45 

- 

45 

- 

45 

- 

42 

- 

40 

- 

38 

-  33 

-40 

-  24 

-  26 

- 

28 

- 

27 

- 

25 

- 

22 

- 

21 

- 

21 

-  25 

-50 

-  29 

-  22 

- 

12 

- 

5 

- 

2 

- 

2 

- 

4 

- 

9 

-  14 

-60 

-  40 

-  31 

- 

18 

- 

7 

+ 

1 

+ 

4 

+ 

3 

0 

-  5 

-70 

-  44 

-  35 

- 

24 

- 

14 

- 

3 

+ 

8 

+ 

14 

+ 

14 

+  11 

-80 

-  22 

-  14 

- 

8 

_ 

2 

+ 

3 

+ 

9 

+ 

16 

+ 

21 

+  30 

■        ■         -       . 

Geographic 
latitude 

Geographic  east  longitude  In  degrees 

In  degrees^ 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

+ 

22 

+  24 

+  24 

+ 

23 

+ 

21 

+ 

17 

+ 

13 

+ 

8 

+  3 

+70 

+ 

22 

+  27 

+  31 

+ 

33 

+ 

31 

+ 

23 

+ 

17 

+ 

11 

+  4 

+60 

+ 

19 

+  26 

+  33 

+ 

34 

+ 

35 

+ 

32 

+ 

22 

+ 

15 

+  8 

+50 

- 

12 

-  12 

-  7 

+ 

4 

+ 

18 

+ 

24 

+ 

27 

+ 

25 

+  20 

+40 

- 

57 

-  66 

-  65 

- 

47 

- 

21 

+ 

7 

+ 

29 

+ 

39 

+  32 

+30 

- 

98 

-116 

-112 

- 

90 

- 

61 

- 

22 

+ 

12 

+ 

39 

+  45 

+20 

- 

85 

-105 

-120 

- 

104 

- 

68 

- 

31 

0 

+ 

24 

+  32 

+10 

- 

54 

-  64 

-  67 

- 

60 

- 

38 

- 

19 

- 

11 

- 

1 

+  10 

0 

+ 

5 

+  7 

+  6 

0 

- 

4 

- 

11 

- 

23 

- 

23 

-  14 

-10 

+ 

14 

+  30 

+  35 

+ 

26 

+ 

6 

- 

16 

- 

30 

- 

37 

-  33 

-20 

- 

6 

+  4 

+  10 

+ 

1 

- 

17 

- 

34 

- 

45 

- 

51 

-  56 

-30 

- 

23 

-  15 

-  16 

- 

25 

- 

42 

- 

53 

- 

63 

- 

67 

-  69 

-40 

- 

34 

-  39 

-  44 

- 

54 

- 

69 

- 

83 

- 

98 

- 

109 

-116 

-50 

- 

22 

-  29 

-  41 

- 

58 

- 

80 

- 

LOO 

- 

112 

- 

113 

-105 

-60 

- 

13 

-  20 

-  28 

- 

37 

- 

49 

- 

63 

- 

73 

- 

72 

-  67 

-70 

+ 

8 

+  5 

+   1 

- 

3 

- 

9 

- 

17 

- 

23 

- 

27 

-  26 

-80 

+ 

37 

+  40 

+  38 

+ 

36 

+ 

32 

+ 

28 

+ 

25 

+ 

22 

+  18 

^North 

latitudes 

positive 

,  south 

la 

titud 

es  1 

legatlve 

313 


Table  29 

Values  of  secular  change  in  north  component  (X)  of  magnetic  field  intensity  for 
1922.5,  expressed  in  gammas  per  year  for  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+  80 

- 

12 

-16 

-19 

-23 

-28 

-32 

-34 

-35 

-33 

+70 

- 

7 

-16 

-24 

-31 

-36 

-39 

-39 

-39 

-40 

+60 

+ 

2 

-12 

-26 

-39 

-50 

-57 

-60 

-60 

-60 

+50 

+ 

9 

-  3 

-19 

-33 

-45 

-57 

-62 

-66 

-57 

+40 

+ 

21 

+11 

-  3 

-16 

-30 

-40 

-44 

-42 

-34 

+30 

+ 

33 

+23 

+  14 

+  3 

-  9 

-16 

-18 

-16 

-10 

+20 

+ 

30 

+28 

+21 

+  8 

+  5 

+  3 

+  6 

+11 

+16 

+10 

+ 

11 

+  12 

+  12 

+  9 

+  6 

+12 

+20 

+31 

+38 

0 

- 

7 

-  7 

-  7 

-  9 

-11 

-  7 

+  5 

+15 

+26 

-10 

- 

28 

-26 

-29 

-33' 

-36 

-32 

-21 

-  8 

+  2 

-20 

- 

52 

-53 

-59 

-62 

-60 

-56 

-48 

-37 

-29 

-30 

- 

77 

-83 

-90 

-87 

-75 

-66 

-65 

-66 

-66 

-40 

-104 

-97 

-73 

-64 

-54 

-46 

-47 

-53 

-60 

-50 

- 

82 

-67 

-52 

-32 

-14 

-  6 

-10 

-20 

-30 

-60 

- 

48 

-33 

-15 

+  5 

+25 

+35 

+31 

+21 

+  9 

-70 

- 

23 

-12 

+  1 

+14 

+29 

+36 

+33 

+27 

+16 

-80 

+ 

13 

+10 

+  9 

+  8 

+  5 

+  2 

-  5 

-14 

-22 

Geographic 

latitude 
in  degrees^ 


90 


100 


Geographic  east  longitude  in  degrees 


110 


120 


130 


140 


150 


160 


170 


+80 

-32 

-31 

-27 

-24 

-21 

-18 

-13 

-  9 

-  3 

+70 

-40 

-39 

-38 

-37 

-35 

-32 

-30 

-24 

-19 

+60 

-56 

-50 

-43 

-39 

-35 

-32 

-28 

-24 

-21 

+50 

-45 

-36 

-33 

-29 

-27 

-23 

-19 

-14 

-14 

+40 

-25 

-20 

-17 

-14 

-12 

-  9 

-  8 

-  8 

-12 

+30 

-  4 

+  1 

+  1 

+  1 

+  1 

+  1 

0 

-  5 

-10 

+20 

+  18 

+  17 

+15 

+12 

+  8 

+  3 

-  1 

-  7 

-12 

+10 

+35 

+28 

+22 

+13 

+  6 

+  3 

-  1 

-  8 

-14 

0 

+26 

+22 

+  14 

+  6 

-  2 

-  8 

-11 

-12 

-14 

-10 

^  +11 

+  9 

+  4 

-  4 

-  9 

-14 

-16 

-15 

-16 

-20 

-22 

-19 

-17 

-15 

-17 

-18 

-19 

-18 

-21 

-30 

-61 

-48 

-40 

-34 

-29 

-27 

-25 

-24 

-29 

-40 

-62 

-55 

-49 

-41 

-30 

,-25 

-23 

-22 

-31 

-50 

-30 

-29 

-26 

-21 

-15 

-14 

-18 

-25 

-29 

-60 

+  2 

-  1 

-  2 

-  7 

-15 

-22 

-29 

-34 

-37 

-70 

+  3 

-  9 

-19 

-28 

-34 

-38 

-43 

-45 

-45 

-80 

-31 

-40 

-48 

-54 

-57 

-58 

-57 

-52 

-44 

^North  latitudes  positive,  south  latitudes  negative 
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Table  29— Concluded 


Values  of  secular  change  in  north  component  (X)  of  magnetic  field  intensity  for 

1922.5,  expressed  in  gammas  per  year  for  10-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


Geograpnic  east  longitude  in  degrees 


180 


190 


200 


210 


220 


230 


240 


250 


260 


+80 

+  2 

+  8 

+13 

+  18 

+21 

+23 

+24 

+26 

+27 

+70 

-13 

-  8 

-  2 

+  4 

+  6 

+  8 

+11 

+14 

+18 

+60 

-15 

-10 

-  6 

-  7 

-  8 

-  5 

+  1 

+  5 

+  8 

+50 

-14 

-15 

-16 

-19 

-20 

-20 

-18 

-17 

-16 

+40 

-16 

-20 

-24 

-28 

-29 

-32 

-32 

-36 

-43 

+30 

-17 

-24 

-28 

-34 

-39 

-42 

-45 

-51 

-59 

+20 

-20 

-27 

-33 

-36 

-41 

-44 

-46 

-49 

-51 

+10 

-22 

-28 

-33 

-36 

-39 

-41 

-42 

-42 

-44 

0 

-20 

-25 

-29 

-32 

-33 

-34 

-35 

-35 

-34 

-10 

-20 

-24 

-28 

-30 

-33 

-37 

-36 

-33 

-28 

-20 

-24 

-28 

-31 

-33 

-34 

-38 

-39 

-39 

-37 

-30 

-33 

-38 

-40 

-41 

-41 

-40 

-39 

-42 

-44 

-40 

-56 

-42 

-43 

-40 

-35 

-34 

-35 

-40 

-46 

-50 

-30 

-29 

-28 

-24 

-22 

-22 

-26 

-32 

-37 

-60 

-34 

-28 

-20 

-13 

-  7 

-  3 

-  6 

-11 

-17 

-70 

-42 

-35 

-28 

-19 

-10 

0 

+  8 

+12 

+12 

-8.0 

-35 

-27 

-18 

-  9 

0 

+  9 

+18 

+28 

+38 

Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

+29 

+28 

+26 

+23 

+ 

18 

+ 

12 

+ 

7 

- 

1 

-  7 

+70  ' 

N-22 

+27 

+30 

+33 

+ 

31 

+ 

26 

+ 

20 

+ 

12 

+  3 

+60  • 

+10 

+17 

+25 

+28 

+ 

28 

+ 

26 

+ 

23 

+ 

19 

+  12 

+50 

-15 

-12 

-  4 

+11 

+ 

21 

+ 

23 

+ 

24 

+ 

22 

+  18 

+40 

-50 

-52 

-46 

-29 

- 

9 

+ 

12 

+ 

25 

+ 

30 

+  27 

+30 

-68 

-77 

-73 

-62 

- 

38 

- 

9 

+ 

16 

+ 

34 

+  38 

+20 

-63 

-73 

-80 

-68 

- 

47 

- 

16 

+ 

9 

+ 

28 

+  31 

+10 

-51 

-55 

-52 

-47 

- 

35 

- 

15 

- 

1 

+ 

8 

+  12 

0 

-31 

-24 

-21 

-16 

- 

15 

- 

17 

- 

21 

- 

15 

-  9 

-10 

-24 

-18 

-11 

-12 

- 

24 

- 

34 

- 

38 

- 

37 

-  32 

-20 

-37 

-35 

-30 

-32 

- 

40 

- 

49 

- 

53 

- 

54 

-  53 

-30 

-49 

-47 

-47 

-50 

- 

58 

- 

66 

- 

74 

- 

75 

-  75 

-40 

-51 

-55 

-66 

-77 

- 

87 

- 

95 

- 

98 

-. 

LOO 

-  98 

-50 

-37 

-53 

-66 

-85 

- 

107 

- 

L16 

-: 

L18 

- 

114 

-  97 

-60 

-23 

-32 

-45 

-57 

- 

69 

- 

82 

- 

83 

- 

74 

-  62  . 

-70 

+  8 

+  1 

-  7 

-13 

- 

21 

- 

26 

- 

29 

- 

31 

-  29 

-80 

+40 

+40 

+38 

+35 

+ 

32 

+_29 

_  + 

24 

+ 

20 

+  18 

^North 

latitudes 

positive,  south 

latltud 

es 

negatl 

ve 

315 


Table  30 

Values  of  secular  cnange  in  nortn  component  (X)  of  magnetic  field  intensity  for 

1932.5,  expressed  in  gammas  per  year  for  10-degree  intervals  of 

geograpnic  latitude  and  longitude 


Geographic 
latitude 

Geograpnic  east  longitude  in  degrees 

in  degrees^ 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+80 

-20 

-27 

-33 

-40 

-44 

-48 

-52 

-51 

-47 

+70 

-17 

-28 

-38 

-47 

-54 

-58 

-58 

-54 

-52 

+60 

-  4 

-17 

-51 

-42 

-51 

-53 

-51 

-47 

-41 

+50 

+  6 

-  3 

-i7 

-28 

-34 

-36 

-35 

-27 

-19 

+40 

+25 

+  18 

+  7 

-  2 

-  9 

-11 

-  6 

+  2 

+  7 

+30 

+43 

+40 

+31 

+20 

+  15 

+  15 

+20 

+25 

+50 

+20 

+31 

+30 

+28 

+26 

+25 

+26 

+33 

+42 

+50 

+  10 

+  3 

+  4 

+  5 

+  5 

+  9 

+15 

+25 

+40 

+53 

0 

-23 

-22 

-21 

-20 

-17 

-  7 

+  6 

f21 

+35 

-10 

-50 

-50 

-47 

-47 

-42 

-33 

-19 

-  6 

+  3 

-20 

-69 

-69 

-70 

-74 

-70 

-62 

-54 

-45 

-35 

-30 

-85 

-85 

-89 

-83 

-68 

-58 

-61 

-65 

-68 

-40 

-79 

-72 

-65 

-55 

-44 

-37 

-42 

-50 

-57 

-50 

-57 

-48 

-38 

-25 

-12 

-  5 

-12 

-18 

-23 

-60 

-35 

-23 

-  3 

+  7 

+  19 

+28 

+24 

+  15 

+  3 

-70 

-10 

+  2 

+  14 

+23 

+28 

+25 

+  15 

+  3 

-  8 

-80 

+54 

+33 

+31 

+28 

+  17 

+  2 

-14 

-27 

-39 

Geograpnic 

latitude 
in  degrees' 


90 


Geographic  east  longitude  in  degrees 


100 


110 


120 


130 


140 


150 


160 


170 


+80 

-43 

-38 

f 

-54 

-50 

-26 

-22 

-17 

-11 

-  5 

+70 

-48 

-42 

-58 

-54 

-50 

-25 

-20 

-14 

-  9 

+60 

-36 

-29 

-24 

-21 

-19 

-18 

-18 

-19 

-15 

+50 

-15 

-  8 

-  4 

-  5 

-  6 

-  7 

-  8 

-  8 

-  7 

+40 

+  12 

+15 

+  11 

+  6 

+  4 

+  1 

+  1 

+  2 

+  2 

+30 

+32 

+30 

+20 

+  12 

+  9 

+  8 

+  8 

+  8 

+  8 

+20 

+46 

+34 

+25 

+  18 

+  17 

+  15 

+14 

+14 

+  10 

+  10 

+44 

+33 

+25 

+  15 

+  10 

+  7 

+  6 

+  4 

+  2 

0 

+39 

+28 

+  10 

-10 

-12 

-12 

-12 

-11 

-10 

-10 

+  9 

+  9 

+  6 

-  1 

-11 

-20 

-24 

-28 

-30 

-20 

-25 

-18 

-  5 

-  6 

-10 

-15 

-18 

-23 

-29 

-30 

-60 

-42 

-10 

+  4 

+  1 

-  5 

-12 

-19 

-26 

-40 

-59 

-45 

-23 

-  5 

+  2 

+  2 

_  2 

-  9 

-17 

-50 

-27 

-23 

-12 

+  2 

+  5 

-11 

-17 

-22 

-60   • 

-  2 

~   -^ 

-  5 

-  9 

-15 

-18 

-25 

-29 

-32 

-70 

-15 

-20 

-25 

-29 

-31, 

-35 

-57 

-38 

-56 

-80 

-50 

-54 

-56 

-57 

-57 

-55 

-46 

-42 

-59 

'^North 

latitudes 

;  positive 

,  south 

latitud 

es  neg 

ative 

316 


Table  30— Concluded 

Values  ol'  secular  Cixange  in  nortn  component  (X)  of  rriagnetlc  field  intensity  for 

19S2.5,  expressed  in  gammas  per  year  for  10-degree  Intervals  of 

geograpnic  latitude  and  longitude 


Geograpnic 
latitude 

Geograpnic  east  longitude  in 

degrees 

in  degrees^ 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

+  2 

+  8 

+  12 

+  16 

+  19 

+2r 

+26 

+28 

+32 

+70 

-  4 

-  1 

+  3 

+  6 

+  9 

+13 

+17 

+22 

+25 

+60 

-  9 

-  3 

0 

+  2 

+  4 

+  6 

+  9 

+  10 

+11 

+50 

-  5 

-  3 

-  2 

-  4 

-  5 

-  7 

-  8 

-  9 

-10 

+40 

+  1 

0 

-  4 

-  8 

-12 

-16 

-20 

-27 

-38 

+30 

+  6 

0 

-  6 

-13 

-17 

-24 

-32 

-45 

-60 

+20 

+  4 

-  3 

-  9 

-16 

-22 

-29 

-40 

-52 

-61 

+10 

-  9 

-15 

-21 

-26 

-33 

-40 

-46 

-45 

0 

-12 

-17 

-21 

-27 

-31 

-36 

-39 

-40 

-34 

-10 

-33 

-31 

-33 

-37 

-39 

-41 

-41 

-37 

-29 

-20 

-38 

-46 

-51 

-50 

-50 

-53 

-51 

-43 

-33 

-cO 

-34 

-42 

-48 

-53 

-55 

-57 

-55 

-50 

-47 

-40 

-21 

-28 

-37 

-43 

-49 

-54 

-58 

-61 

-64 

-50 

-26 

-27 

-28 

-29 

-31 

-34 

-41 

-48 

-52 

-60 

-33 

-29 

-21 

-14 

-13 

-14 

-19 

-24 

-32 

-70 

-31 

-23 

-17 

-  9 

0 

+  9 

+19 

+20 

+17 

-80 

-22 

-13 

-  5 

+  5 

+16 

+29 

+41 

+52 

+60 

Geograpnic 
latitude 

Geogra 

piiic  east  longitude  in  c 

legrees 

in  degrees^ 

270 

280 

290     300 

310 

320 

330 

340 

350 

+80 

+35 

+35 

+32 

+28 

+22 

+16 

+  8 

-  2 

-11 

+70 

+28 

+31 

+33 

+32 

+28 

+22 

+16 

+  7 

-  3 

+60 

+  13 

+  17 

+21 

+28 

+31 

+28 

+23 

+17 

+  7 

+50 

-12 

-12 

-  8 

+  3 

+12 

+19 

+26 

+23 

+15 

+40 

-52 

-52 

-41 

-27 

-  9 

+  6 

+21 

+33 

+30 

+30 

-72 

-72 

-66 

-48 

-24 

-  2 

+15 

+32 

+46 

+20 

-64 

-64 

-58 

-47 

-24 

-  4 

+16 

+30 

+30 

+10 

-41 

-36 

-32 

-31 

-19 

-  9 

-  1 

+  3 

+  6 

0 

-28 

-19 

-12 

-15 

-22 

-26 

-26 

-20 

-21 

-10 

-21 

-  8 

-  3 

-  8 

-24 

-41 

-47 

-47 

-49  . 

-20 

-25 

-15 

-11 

-19 

-37 

-51 

-63 

-69 

-70 

-20 

-44 

-41 

-41 

-49 

-59 

-66 

-75 

-82 

-82 

-40 

-65 

-&b 

-68 

-74 

-82 

-85 

-87 

-88 

-85 

-50 

-58 

-66 

-73 

-83 

-92 

-94 

-87 

-76 

-67 

-60 

-39 

-46 

-53 

-61 

-68 

-68 

-63 

-56 

-46 

-70 

+  9 

+  1 

-  7 

-15 

-21 

-25 

-23 

-20 

-17 

-80 

+67 

+70 

+70 

+65 

+57 

+48 

+40 

+37 

+35 

North  latitudes  positive,  soutn  latitudes  negative 


317 


Table  31 


Values  of  secular  change  In  north  component  (X)  of  magnetic  field  intensity  for 

1942.5  expressed  in  gammas  per  year  for  10-degree  intervals  of 

geographic  latitude  and  longitude 


Geograpnic 

latitude 
in  degrees^ 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

-  2 

-  8 

-12 

-17 

-22 

-25 

-29 

-31 

-32 

+70 

-  3 

-11 

-18 

-26 

-32 

-34 

-31 

-27 

-23 

+60 

+  7 

-  4 

-16 

-24 

-29 

-25 

-17 

-14 

-11 

+50 

+22 

+12 

+  3 

-  8 

-13 

-12 

-  9 

-  4 

+  3 

+40 

+44 

+37 

+25 

+17 

+13 

+14 

+  18 

+24 

+29 

+30 

+45 

+47 

+44 

+36 

+33 

+34 

+38 

+43 

+50 

+20 

+23 

+27 

+31 

+37 

+41 

+45 

+50 

+55 

+61 

+  10 

+  6 

+  10 

+  14 

+21 

+30 

+44 

+57 

+65 

+60 

0 

-11 

-  8 

-  5 

+  1 

+  8 

+28 

+46 

+51 

+52 

-10 

-25 

-25 

-27 

-26 

-20 

-  6 

+17 

+24 

+27 

-20 

-50 

-51 

-57 

-59 

-50 

-37 

-17 

-12 

-  7 

-30 

-64 

-68 

-69 

-63 

-43 

-43 

-46 

-46 

-38 

-40 

-54 

-45 

-39 

-27 

-22 

-30 

-50 

-56 

-56 

-50 

-40 

-28 

-17 

-  7 

-  8 

-17 

-32 

-41 

-45 

-60 

-16 

-  7 

+  2 

+  9 

+14 

+11 

+  6 

+  1 

-  5 

-70 

+10 

+16 

+23 

+26 

+27 

+26 

+23 

+19 

+13 

-80 

+37 

+27 

+16 

+  5 

-  6 

-17 

-27 

-36 

-45 

Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees 

90 

100 

ilO 

120 

130 

140 

150 

160 

170 

+80 

-31 

-28 

-25 

-22 

-20 

-17 

-14 

-11 

-  8 

+70 

-20 

-17 

-13 

-10 

-  8 

-  7 

-  5 

-  4 

-  3 

+60 

-  9 

-  3 

+  1 

+  4 

+  8 

+  9 

+  9 

+10 

+11 

+50 

+11 

+18 

+20 

+22 

+16 

+  8 

+  5 

+  5 

+  7 

+40 

+35 

+38 

+35 

+21 

+15 

+  7 

+  5 

+  4 

+  3 

+30 

+53 

+50 

+37 

+25 

+17 

+  9 

+  7 

+  4 

+  2 

+20 

+56 

+47 

+35 

+22 

+13 

+  8 

+  6 

+  4 

+  1 

+10 

+52 

+42 

+30 

+18 

+11 

+  7 

+  4 

+  1 

-  2 

0 

+46 

+37 

+27 

+16 

+  9 

+  6 

+  2 

-  3 

-  9 

-10 

+32 

+33 

+25 

+15 

+  8 

+  2 

-  2 

-  7 

-13 

-20 

+  3 

+16 

+25 

+15 

+  7 

0 

-  6 

-13 

-18 

-30 

-28 

-14 

+  7 

+22 

+17 

+  7 

-  2 

-11 

-19 

-40 

-50 

-42 

-31 

-19 

-  4 

+  2 

-  3 

-10 

-16 

-50 

-46 

-45 

-43 

-36 

-27 

-22 

-15 

-14 

-17 

-60 

-  9 

-14 

-18 

-22 

-27 

-29 

-25 

-23 

-18 

-70 

+  8 

+  1 

-  3 

-  8 

-12 

-16 

-18 

-16 

-  9 

-80 

-54 

-62 

-69 

-72 

-68 

-60 

-48 

-33 

-17 

'*North 

latitudes 

positive. 

south 

latitudes 

negati 

ve 

318 


Table  31— Concluded   .        ,        ~   - 

Values  of  secular  change  in  north  component  (X)  of  magnetic  field  intensity  for 

1942.5  expressed  in  gammas  per  year  for  10-degree  intervals  of 

geographic  latitude  and  longitude 


Geograpnic 
latitude 

Geographic 

east  Ion 

gitude  in  degrees 

in  degrees^ 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

-  4 

-  1 

+  4 

+  8 

+12 

+17 

+21 

+24 

+28 

+70 

-  2 

-  1 

+  2 

+  4 

+  6 

+  8 

+12 

+16 

+20 

+60 

+12 

+13 

+11 

+11 

+12 

+17 

+19 

+21 

+23 

+50 

+  7 

+  7 

+  7 

+  6 

+  8 

+11 

+13 

+16 

+15 

+40 

+  2 

+  1 

-  2 

-  2 

-  1 

0 

+  2 

+  4 

+  3 

+30 

-  3 

-  6 

-  9 

-10 

-10 

-10 

-10 

-10 

-16 

+20 

-  4 

-  9 

-14 

-17 

-18 

-19 

-18 

-19 

-22 

+10 

-  7 

-12 

-18 

-23 

-26 

-27 

-28 

-29 

-33 

0 

-14 

-20 

-26 

-32 

-35 

-37 

-38 

-38 

-41 

-10 

-21 

-28 

-35 

-39 

-42 

-45 

-47 

-49 

-48 

-20 

-25 

-32 

-38 

-45 

-49 

-55 

-57 

-56 

-48 

-30 

-25 

-27 

-32 

-59 

-45 

-52 

-62 

-66 

-58 

-40 

-19 

-23 

-27 

-30 

-34 

-29 

-47 

-56 

-65 

-50 

-21 

-26 

-25 

-21 

-19 

-18 

-20 

-29 

-41 

-60 

-13 

-10 

-  7 

-  4 

0 

+  3 

+  4 

-  1 

-12 

-70 

-  1 

+  8 

+  16 

+22 

+27 

+30 

+31 

+32 

+31 

-80 

0 

+17 

+34 

+50 

+65 

+76 

+86 

+93 

+97 

Geographic 
latitude 

Geograpnic  ( 

3ast  longitude  in  degrees 

in  degrees^ 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

+31 

+33 

+33 

+30 

+23 

+18 

+12 

+  7 

+  3 

+70 

+24 

+27 

+28 

+28 

+24 

+19 

+14 

+  9 

+  3 

+60 

+24 

+25 

+29 

+34 

+38 

+37 

+32 

+25 

+16 

+50 

+13 

+14 

+  17 

+28 

+35 

+42 

+44 

+39 

+30 

+40 

0 

+  4 

+  14 

+23 

+38 

+48 

+53 

+53 

+51 

+30 

-13 

-10 

-  2 

+11 

+27 

+37 

+39 

+40 

+42 

+20 

-24 

-16 

+  4 

+13 

+15 

+17 

+  18 

+  19 

+20 

+10 

-34 

-17 

0 

+  4 

+  4 

+  4 

+  4 

+  4 

+  5 

0 

-37 

-16 

-  6 

-  6 

-  8 

-10 

-13 

-14 

-12 

-10 

-34 

-24 

-20 

-20 

-22 

-27 

-29 

-29 

-27 

-20 

-40 

-38 

-40 

-42 

-43 

-45 

-46 

-48 

-49 

-30 

-54 

-53 

-57 

-62 

-68 

-72 

-74 

-70 

-66 

-40 

-67 

-74 

-82 

-89 

-94 

-90 

-83 

-72 

-62 

-50 

-54 

-65 

-71 

-77 

-80 

-76 

-70 

-62 

-51 

-60 

-24 

-34 

-44 

-51 

-52 

-50 

-45 

-38 

-27 

-70 

+26 

+19 

+12 

+  2 

-  6 

-  5 

_  3 

+  1 

+  5 

-80 

+98 

+96 

+92 

+87 

+80 

+73 

+65 

+57 

+47 

North  latitudes  positive,  south  latitudes  negative 
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Table  32 

Values  of  secular  cnange  In  east  component  (Y)  of  magnetic  field  intensity  for 
1912.5,  expressed  in  gammas  per  year  for  10-degree  intervals  of 
geograpnic  latitude  and  longitude 


Geograpnic 
latitude 

Geogr 

aphic  east  longitude  in 

degrees 

^  U  W  X  w  L4  <>^  Vf 

in  degrees^ 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+80 

+26 

+23 

+21 

+  17 

+  12 

+  8 

+  4 

+  1 

-  2 

+70 

+32 

+26 

+19 

+  16 

+12 

+  6 

-  1 

-  7 

-11 

+60 

+46 

+42 

+38 

+  31 

+22 

+  12 

-  1 

-13 

-22 

+50 

+53 

+55 

+50 

+  42 

+32 

+  16 

-  2 

-21 

-39 

+40 

+55 

+65 

+66 

+  58 

+43 

+20 

0 

-22 

-46 

+30 

+56 

+68 

+76 

+  70 

+54 

+25 

+  1 

-20 

-41 

+20 

+59 

+71 

+77 

+  77 

+66 

+37 

0 

-25 

-50 

+  10 

+58 

+70 

+76 

+  85 

+80 

+51 

-  3 

-34 

-59 

0 

+50 

+65 

+74 

+  89 

+94 

+66 

-11 

-46 

-63 

-10 

+45 

+64 

+76 

+  96 

+96 

+59 

-20 

-64 

-73 

-20. 

+43 

+66 

+82 

+  97 

+86 

+45 

-38 

-79 

-86 

-30 

+50 

+75 

+95 

+102 

+78 

+32 

-32 

-78 

-90 

-40 

+62 

+83 

+93 

+  80 

+61 

+20 

-18 

-62 

-80 

-50 

+35 

+52 

+62 

+  58 

+41 

+14 

-17 

-52 

-65 

-60 

+14 

+24 

+31 

+  29 

+  17 

0 

-19 

-43 

-58 

-70 

-12 

-10 

-10 

-  13 

-20 

-28 

-38 

-48 

-50 

-80 

-51 

-51 

-52 

-  53 

-55 

-58 

-62 

-62 

-54 

Geograpnic 
latituae 

Geograpnic  east  longitude  in 

degrees 

' 

in  degrees^ 

90 

100 

110 

120 

130 

140 

150 

160 

170 

+80 

-  4 

-  6 

t 

-   8 

-11 

-13 

-17 

-19 

-21 

-23 

+70 

-15 

-17 

-18 

-17 

-16 

-16 

-17 

-19 

-22 

+60 

-31 

-33 

-31 

-28 

-26 

-25 

-26 

-28 

-24 

+50 

-50 

-46 

-35 

-29 

-26 

-25 

-24 

-22 

-15 

+40 

-62 

-46 

-33 

-26 

-22 

-21 

-19 

-15 

-  9 

+30 

-66 

-47 

-33 

-23 

-14 

-14 

-12 

-  8 

-  2 

+20 

-69 

-50 

-29 

-15 

-  5 

-  5 

-  5 

_   '7 

+  4 

+10 

-61 

-39 

-20 

-  6 

+  3 

-  6 

-12 

-  4 

+  5 

0 

-46 

-23 

-  8 

+  2 

+12 

-  6 

-17 

-  7 

+  3 

-10 

-44 

-17 

-  1 

+  10 

+10 

-  7 

-17 

-  7 

+  3 

-20 

-52 

-18 

+  2 

+13 

+  4 

-12 

-15 

-  5 

+  3 

-30 

-56 

-22 

+  1 

+  11 

-  3 

-13 

-11 

-  3 

+  4 

-40 

-54 

-29 

-  9 

+  1 

-  9 

-  9 

-  4 

+  2 

+  7 

-50 

-57 

-40 

-28 

-19 

-13 

-  4 

0 

+  8 

+11 

-60 

-55 

-41 

-29 

-19 

-  9 

0 

+  8 

+16 

+24 

-70 

-45 

-36 

-23 

-  9 

+  2 

+  14 

+25 

+35 

+45 

-80 

-46 

-34 

-21 

-  4 

+  14 

+30 

+42 

+55 

+65 

North  latitudes  positive,  soutn  latitudes  negative 
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Table  32— Concluded 


Values  of  secular  cnange  in  east  component  (Y)  of  magnetic  field  intensity  for 
1912.5,'  expressed  in  gammas  per  year  for  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geograpnic 

latitude 
in  degrees' 


180 


Geographic  east  longitude  in  degrees  , 


190 


200 


210 


220 


230 


240 


250 


260 


+80 

-25 

-24 

-23 

-21 

-18 

-13 

-  9 

-  5 

-  2 

■1-70 

-23 

-21 

-18 

-12 

-  9 

-  7 

-  7 

-  8 

-  8 

+60 

-19 

-13 

-  7 

-  1 

+  3 

+  2 

-  7 

-14 

-19 

+50 

-10 

-  4 

+  1 

+  4 

+  6 

+  5 

-  2 

-  9 

-14 

+40 

-  3 

+  1 

+  6 

+  9 

+11 

+11 

+  7 

+  1 

-  4 

+30 

+  4 

+  7 

+10 

+14 

+16 

+18 

+17 

+15 

+10 

+20 

+  7 

+  9 

+  12 

+17 

+22 

+26 

+29 

+29 

+27 

+10 

+10 

+11 

+13 

+15 

+22 

+29 

+35 

+40 

+43 

0 

+11 

+14 

+14 

+13 

+14 

+19 

+28 

+38 

+44 

-10 

+11 

+17 

+19 

+19 

+15 

+11 

+13 

+21 

+29 

-20 

+13 

+19 

+22 

+22 

+19 

+15 

+  8 

+  6 

+  8 

-30 

+  13 

+22 

+26 

+27 

+24 

+17 

+  7 

-  1 

-  7 

-40 

+15 

+26 

+34 

+34 

+27 

+16 

+  9 

0 

-10 

-50 

+24 

+34 

+42 

+42 

+39 

+28 

+18 

+  7 

-  5 

-60 

+31 

+39 

+47 

+49 

+45 

+37 

+28 

+17 

+  4 

-70 

+52 

+57 

+59 

+58 

+54 

+48 

+38 

+28 

+17 

-80 

+72 

+78 

+83 

+75 

+68 

+61 

+53 

+44 

+33 

Geographic 

latitude 
in  degrees^ 


270 


280 


Geograpnic  east  longitude  in  degrees 


290 


300 


310 


320 


330 


340 


350 


+80 

+  2 

+  6 

+  9 

+  14 

+  19 

+  22 

+25 

+27 

+28 

+70 

-  7 

-  2 

+  4 

+  12 

+  21 

+  28 

+34 

+38 

+37 

+60 

-18 

-13 

-  5 

+   8 

+  20 

+  30 

+37 

+42 

+46 

+50 

-18 

-17 

-13 

-   2 

+  11 

+  21 

+29 

+38 

+47 

+40 

-  7 

-16 

-27 

-  25 

-  8 

+  2 

+11 

+27 

+43 

+30 

+  5 

-  8 

-40 

-  57 

-  46 

-  30  • 

-14 

+12 

+39 

+20 

+21 

+  4 

-43 

-  82 

-  77 

-  65 

-45 

-  6 

+36 

+10 

+44 

+16 

-43 

-  97 

-109 

-  92 

-67 

-22 

+25 

0 

+44 

+16 

-50 

-101 

-123 

-102 

-66 

-24 

+17 

-10 

+25 

+  8 

-43 

-  92 

-109 

-  80 

-48 

-20 

+17 

-20 

+  4 

-10 

-49 

-  79 

-  80 

-  57 

-34 

-13 

+17 

-30 

-13 

-26 

-53 

-  71 

-  69 

-  46 

-25 

-  4 

+21   ■ 

-40 

-23 

-57 

-53 

-  62 

-  60 

-  42 

-17 

+  7 

+35 

-50 

-19 

-31 

-43 

-  52 

-  51 

-  40 

-19 

+  1 

+18 

-60 

-  8 

-18 

-29 

-  37 

-  39 

-  33 

-22 

-  9 

+  2 

-70 

+  5 

-  7 

-17 

-  27 

-  33 

-  34 

-29 

-23 

-17 

-80 

+23 

+12 

+  2 

-  8 

-  18 

-  30 

-40 

-45 

-49 

^North  latitudes  positive,  south  latitudes  negative 
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Table  33 


Values  ot   secular  change  in  east  component  (Y)  of  magnetic  field  intensity  for 

1922.5,  expressed  in  gammas  per  year  for  lO-degree  intervals  of 

geographic  latitude  and  longitude 


Geograpnic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+80 

+31 

+27 

+22 

+16 

+10 

+  3 

-  3 

-.  8 

-13 

+70 

+41 

+37 

+31 

+25 

+17 

+  6 

-  3 

-10 

-15 

+60 

+57 

+54 

+48 

+38 

+24 

+10 

-  4 

-16 

-23 

+50 

+62 

+66 

+60 

+48 

+33 

+15 

-  7 

-20 

-30 

+40 

+62 

+67 

+69 

+59 

+41 

+17 

-  6 

-22 

-36 

+30 

+60 

+66 

+73 

+65 

+43 

+19 

-  5 

-25 

-42 

+20 

+56 

+63 

+71 

+66 

+44 

+22 

-  4 

-27 

-44 

+10 

+51 

+67 

+78 

+74 

+49 

+20 

-12 

-33 

-44 

q 

+48 

+64 

+77 

+82 

+56 

+12 

-27 

-43 

-40 

-10 

+40 

+58 

+71 

+82 

+60 

0 

-43 

-58 

-44 

-20 

+38 

+55 

+76 

+87 

+58 

-14 

-53 

-70 

-48 

-30 

+46 

+66 

+89 

+90 

+50 

-16 

-57 

-72 

-48 

-40 

+56 

+70 

+78 

+73 

+38 

-20 

-52 

-72 

-50 

-50 

+37 

+45 

+52 

+47 

+22 

-20 

-48 

-65 

-50 

-60 

+17 

+20 

+21 

+16 

0 

-23 

-44 

-58 

-56 

-70 

-30 

-28 

-23 

-23 

-25 

-32 

-42 

-47 

-47 

-80 

-66 

-66 

-65 

-63 

-62 

-62 

-63 

-62 

-57 

Geographic 
latitude 

Geog 

;raphic  east  long 

.itude  ir 

I  degrees 

in  degrees^ 

90 

100 

110 

120 

130 

140 

150 

160 

170 

+80 

-18 

-22 

-27 

-31 

-33 

-33 

-31 

-28 

-23 

+70 

-20 

-24 

-29 

-33 

-34 

-33 

-31 

-28 

-25 

+60 

-25 

-28 

-30 

-31 

-27 

-25 

-23 

-21 

-18 

+50 

-34 

-37 

-35 

-28 

-26 

-20 

-16 

-12 

-10 

+40 

-44 

-41 

-30 

-22 

-25 

-19 

-13 

-  7 

-  4 

+30 

-46 

-41 

-27 

-19 

-21 

-20 

-11 

-  5 

0 

+20 

-47 

-36 

-22 

-14 

-16 

-17 

-10 

-  4 

+  2 

+10 

-38 

-23 

-13 

-  7 

-13 

-16 

-  9 

-  3 

+  6 

0 

-20 

-  7 

+  2 

+  2 

-  8 

-13 

-  9 

-  3 

+  5 

'  -10 

-21 

+  2 

+  14 

^-  8 

0 

-10 

-  9 

-  2 

+  6 

-20 

-22 

0 

+20 

+17 

+  8 

-  1 

-  4 

+  2 

+  9 

-30 

-23 

-  8 

+  1 

+10 

+  7 

-  3 

-  4 

+  6 

+12 

-40 

-28 

-16 

-  8 

-  5 

-  5 

-  3 

-  5 

+  3 

+14 

-50 

-37 

-27 

-2? 

-16 

-11 

0 

+  8 

+  13 

+24 

-60 

-47 

-38 

-29 

-22 

-10 

+  2 

+13 

+24 

+34 

-70 

-43 

-35 

-25 

-14 

-  3 

+11 

+23 

+37 

+48 

-80 

-50 

-38 

-20 

-  2 

+13 

+27 

+38 

+52 

+64 

aNorth  lati 

tudes 

positive 

,  south 

latitude 

s  negati 

ve 
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Table  33--Concludecl  .   , 

Values  of  secular  change  in  east  component  (Y)  of  magnetic  field  intensity  for 

1922.5,  expressed  in  gammas  per  year  for  10-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

-19 

-17 

-13 

-11 

-  8 

-  5 

-  2 

+  2 

+  5 

+70 

-22 

-18 

-14 

-11 

-  8 

-  7 

-  8 

-  9 

-  8 

+60 

-16 

-13 

-10 

-  9 

-  8 

-  9 

-13 

-19 

-18 

+50 

-  7 

-  5 

-  4 

-  4 

-  6 

-10 

-17 

-24 

-24 

+40 

-  1 

0 

0 

0 

-  1 

-  6 

-14 

-22 

-22 

+30 

+  3 

+  5 

+  5 

+  5 

+  5 

0 

-  5 

-11 

-  8 

+20 

+  4 

+  8 

+  9 

+12 

+11 

+  8 

+  5 

+  4 

+  9 

+10 

+  7 

+11 

+15 

+16 

+18 

+18 

+18 

+21 

+26 

0 

+  9 

+14 

+18 

+22 

+23 

+23 

+23 

+27 

+36 

-10 

+16 

+26 

+28 

+28 

+25 

+24 

+22 

+21 

+25 

-20 

+18 

+29 

+31 

+30 

+29 

+27 

+23 

+21 

+13 

-30 

+21 

+30 

+34 

+33 

+30 

+28 

+25 

+17 

+  2 

-40 

+24 

+31 

+36 

+35 

+34 

+30 

+26 

+17 

+  3 

-50 

+31 

+41 

+45 

+43 

+39 

+34 

+28 

+19 

+  6 

-60 

+44 

+50 

+53 

+52 

+48 

+44 

+38 

+30 

+15 

-70 

+58 

+64 

+67 

+65 

+62 

+57 

+48 

+38 

+27 

-80 

+76 

+82 

+84 

+83 

+79 

+71 

+62 

+51 

+41 

Geographic 
latitude 
in  degrees^ 


270 


280 


Geographic  east  longitude  in  degrees 


290 


300 


310 


320 


330 


340 


350 


+80 

+  8 

+12 

+17 

+22 

+27 

+32 

+34 

+35 

+33 

+70 

-  3 

+  2 

+  8 

+16 

+23 

+32 

+39 

+43 

+43 

+60 

-13 

-  7 

-  1 

+  8 

+18 

+30 

+38 

+46 

+53 

+50 

-22 

-18 

-  7 

+  4 

+11 

+20 

+31 

+40 

+51 

+40 

-15 

-17 

-21 

-10 

-  2 

+  9 

+19 

+32 

+51 

+30 

-  4 

-  6 

-28 

-48 

-39 

-21 

+  3 

+24 

+46 

+20 

+12 

+  1 

-41 

-72 

-65 

-47 

-19 

+14 

+44 

+10 

+31 

+  6 

-41 

-87 

-86 

-66 

-35 

0 

+35 

0 

+30 

+  4 

-48 

-92 

-94 

-72 

-39 

-  7 

+25 

-10 

+14 

-10 

-52 

-84 

-85 

-59 

-30 

-  5 

+19 

-20 

-  2 

-24 

-54 

-79 

-73 

-48 

-23 

+  2 

+22 

-30 

-17 

-32 

-55 

-70 

-66 

-41 

-13 

+11 

+30 

-40 

-17 

-36 

-52 

-61 

-67 

-36 

-  8 

+15 

+36 

-50 

-12 

-33 

-47 

-57 

-55 

-34 

-  8 

+12 

+27 

-60 

-  2 

-18 

-31 

-41 

-42 

-32 

-18 

-  2 

+  7 

-70 

+11 

-  2 

-13 

-23 

-32 

-38 

-37 

-34 

-32 

-80 

+31 

+19 

+  7 

-  8 

-19 

-32 

-43 

-52 

-61 

North  latitudes  positive,  south  latitudes  negative 
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Table  34 


Values  of  secular  change  in  east  component  (Y)  of  magnetic  field  intensity  for 
,     1932.5,  expressed  in  gatamas  p'er  year,  for  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


Geographic  east  longitude  in  degrees 


10 


^0 


30 


40 


50 


60 


70 


80 


+80 

+  38 

+37 

+33 

+29 

+22 

+14 

+  6 

-  2 

-10 

+70 

+51 

+47 

+3» 

+30 

+20 

+  12 

+  4 

-  6 

-15 

+  60 

+55 

+52 

+42 

+  29 

+  16 

+  4 

-  6 

-12 

-18 

+50 

+  60 

+60 

+52 

+41 

+28 

+  7 

-  7 

-16 

-23 

+40 

+  59 

+  65 

+65 

+57 

+28 

+  8 

-  9 

-20 

-30 

+30 

+52 

+63 

+  67 

+  53 

+32 

+  7 

-11 

-24 

-34 

+20 

+51 

+63 

+71 

+  53 

+29 

+  5 

-12 

-31 

-38 

+  10 

+48 

+59 

+67 

+52 

+27 

0 

-22 

-39 

-40 

0 

+43 

+52 

+59 

+45 

+21 

-  8 

-39 

-49 

-40 

-10 

+42 

+48 

+50 

+38 

+  16 

-13 

-44 

-58 

-42 

-20 

+44 

+50 

+51 

+37 

+  15 

-22 

-56 

-68 

-42 

-30 

+48 

+  56 

+53 

+42 

.  +16 

-29 

-67 

-71 

-44 

-40 

+44 

+49 

+46 

+34 

+  12 

-24 

-59 

-72 

-48 

-50 

+35 

+37 

+  30 

+21 

+  5 

-17 

-41 

-57 

-50 

-60 

+  13 

+  14 

+  14 

+  10 

-  5 

-21 

-38 

-48 

-45 

-70 

-32 

-30 

-29 

-30 

-37 

-42 

-48 

-52 

-48 

-80 

-72 

-72 

-72 

-72 

-72 

-72 

-71 

-62 

-53 

■'      ■■         ■   : 

Geographic 

latitude 
in  degrees^ 

Geographic  east  longitude  in  degrees 

90 

100 

110 

120 

130 

140 

150 

160 

170 

+  80 

-18 

-23 

'  -27 

-31 

-33 

-38 

-38 

-37 

-34 

+70 

-22 

-28 

-31 

-34 

-34 

-34 

-33 

-32 

-30 

+60 

-22 

-25 

-28 

-28 

-28 

-27 

-27 

-26 

-24 

+50 

-28 

-31 

-28 

-24 

-22 

-22 

-23 

-22 

-18 

+40 

-35 

-32 

-24 

-11 

-  8 

-16 

-19 

-17 

-14 

+  30 

-35 

-26 

-16 

-  2 

-  3 

-14 

-15 

-14 

-  8 

+20 

-32 

-19 

-  8 

+  3 

+  3 

-  9 

-11 

-  8 

-  4 

+  10 

-23 

-10 

-  1 

+  11 

+  13 

+  2 

-  4 

-  1 

+  5 

0 

-13 

+  4 

+  9 

+  8 

+  10 

+  7 

-  6 

0 

+  7 

-10 

-14 

+23 

+22 

+  12 

+  7 

+  1 

-  7 

-  8 

0 

-20 

-19 

+  19 

+  31 

+  23 

+  14 

+  7 

+  2 

-  1 

+  2 

-30 

-<i2 

+  2 

+27 

+33 

+  26 

+  18 

+  7 

+  2 

+  5 

-40 

-29 

-13 

+  9 

+30 

+33 

+26 

+  10 

+  5 

+  8 

-50 

-36 

-20 

-  9 

+  7 

+  11 

+  8 

-  2 

-  2 

+  13 

-60 

-37 

-28 

-21 

-14 

-  8 

-  2 

+  8 

+21 

+38 

-70 

-38 

-28 

-19 

-  8 

+  2 

+  7 

+26 

+43 

+60 

-80 

-43 

-31 

-14 

+  2 

+  16 

+  31 

+44 

+  58 

+70 

^North  latitudes  positive,  south  latitudes  negative 
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Table  34--Concluded 


Values  of  secular  change  in  east  component  (Y)  £)f  niagnetlc  field  intensity  for 
1932.5,  expressed  In  gammas  per  year,  for  10-degree  intervals  of 
geographic  latitude  end  longitude 


Geographic 

latitude 
In  degrees^ 


Geographic  east  longitude  in  degrees 


180 


190 


300 


210 


220 


230 


240 


250 


260 


+80 

-31 

-27 

-24 

-21 

-18 

-14 

-11 

-  7 

-  2 

+70 

-27 

-22 

-19 

-18 

-16 

-14 

-12 

-11 

-  8 

+60 

-21 

-18 

-14 

-12 

-12 

-15 

-17 

-19 

-20 

+50 

-15 

-12 

-  8 

-  8 

-  9 

-15 

-20 

-24 

-26 

+40 

-10 

-  6 

-  5 

-  5 

-  7 

-  9 

-11 

-15 

-14 

+30 

-  4 

-  2 

+  1 

0 

+  1 

+  1 

+  2 

+  1 

+  1 

+20  •:. 

■;,   +  3 

+  6 

^10 

+  7 

+  7 

+  7 

+  9 

+  16 

+20 

+  10 

+  10 

+  14 

+  15 

+  16 

+  16 

+  13 

+  11 

+  12 

+  14 

0 

+  14 

+  20 

+23 

+23 

+22 

+  19 

+  16 

+  11 

+  6 

-10 

+  9 

+  17 

+23 

+27 

+  26 

+20 

+15 

+  12 

+  3 

-EG 

+  8 

-(16 

+  26 

+  32 

+30 

+  24 

+  16 

+  9 

0 

-30 

+  10 

+20 

+30 

+37 

+33 

+23 

+12 

+  2 

-  7 

-40 

+20 

+29 

+38 

+43 

+36 

+23 

+  9 

-  4 

-16 

-50 

+35 

+47 

+55 

+53 

+45 

+31 

+14 

-  1 

-14 

-60 

+51 

+  61 

+63 

+62 

+57 

+48 

+34 

+  15 

-  2 

-70 

+68 

+72 

+72 

+68 

+  65 

+61 

+54 

+45 

+32 

-80 

+81 

+  86 

+86 

+84 

+80 

+75 

+69 

+62 

+52 

Geographic 

latitude 
in  degrees' 


270 


Geographic  east  longitude  in  degrees 


^Q0 


290 


300 


310 


320 


330 


340 


350 


+80 

+  4 

+  12 

+  18 

+24 

+31 

+33 

+37 

+39 

+39 

+70 

-  2 

+  3 

+  11 

+20 

+30 

+38 

+43 

+48 

+52 

+60 

-18 

-10 

0 

+  12 

+22 

+32 

+42 

+50 

+54 

+50 

-21 

-15 

-  7 

+  4 

+  16 

+26 

+35 

+45 

+54 

+40 

-  9 

-10 

-16 

-11 

+  4 

+  16 

+25 

+  36 

+48 

+30 

-  1 

-  8 

-28 

-34 

-16 

+  2 

+  16 

+28 

+40 

+20 

+20 

-  1 

-36 

-63 

-42 

-19 

+  3 

+20 

+36 

+10 

+11 

-  5 

-42 

-88 

-65 

-39 

-10 

+  16 

+34 

0 

-  2 

-13 

-45 

-85 

-80 

-48 

-18 

+  10 

+30 

-10 

-  5 

-17 

-49 

-77 

-75 

-49 

-20 

+  8 

+32 

-20 

-  8 

-22 

-50 

-69 

-61 

-36 

-13 

+  12 

+32 

-30 

-16 

-29 

-51 

-62 

-48 

-24 

-  4 

+  16 

+35 

-40 

-26 

-37 

-52 

-55 

-42 

-22 

-  2 

+  16 

+33 

-50 

-25 

-37 

-47 

-51 

-44 

-26 

-  8 

+  8 

+25 

-60 

-18 

-27 

-34 

-39 

-40 

-32 

-19 

-  6 

+  6 

-70 

+  16 

-  2 

-15 

-26 

-33 

-39 

-39 

-38 

-35 

-80 

+41 

+29 

+  12 

-  2 

-18 

-32 

-45 

-57 

-68 

^North  latitudes  positive,  south  latitudes  negative 
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Table  35 


Values  of  secular  change  In  east  component  (Y)  of  magnetic  field  intensity  for 
1942.5  expressed  in  ga^Trnas  per  year,  for  10-degree  intervals  of 
geograpnic  latitude  and  longitude 


Geographic 

latitude 
in  degrees'" 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

+ 

31 

+ 

28 

+ 

24 

+ 

19 

+ 

14 

+ 

10 

+ 

5 

+ 

1 

-  7 

+70 

+ 

35 

+ 

33 

+ 

31 

+ 

27 

+ 

22 

+ 

17 

+ 

12 

+ 

6 

+  1 

+60 

+ 

41 

+ 

39 

+ 

32 

+ 

24 

+ 

14 

+ 

7 

+ 

1 

- 

5 

-  11 

+50 

+ 

48 

+ 

48 

+ 

44 

+ 

32 

+ 

18 

+ 

6 

- 

3 

- 

13 

-  20 

+40 

+ 

51 

+ 

55 

+ 

53 

+ 

39 

+ 

19 

+ 

3 

- 

8 

- 

19 

-  28 

+30 

+ 

48 

+ 

55 

+ 

52 

+ 

37 

+ 

19 

+ 

1 

- 

14 

- 

27 

-  35 

+20 

+ 

43 

+ 

51 

+ 

50 

+ 

37 

+ 

16 

- 

4 

- 

22 

- 

31 

-  34 

+  10 

+ 

33 

+ 

38 

+ 

42 

+ 

32 

+ 

11 

- 

10 

- 

25 

- 

32 

-  28 

0 

+ 

25 

+ 

28 

+ 

34 

+ 

25 

+ 

5 

- 

19 

- 

40 

- 

40 

-  27 

-10 

+ 

21 

+ 

25 

+ 

29 

+ 

20 

- 

2 

- 

53 

- 

55 

- 

44 

-  32 

-20 

+ 

28 

+ 

32 

+ 

33 

+ 

22 

- 

12 

- 

79 

- 

63 

- 

52 

-  36 

-30 

+ 

36 

+ 

41 

+ 

39 

+ 

23 

- 

15 

- 

76 

- 

71 

- 

57 

-  43 

-40 

+ 

29 

+ 

29 

+ 

27 

+ 

9 

- 

24 

- 

62 

- 

77 

- 

64 

-  51 

-50 

+ 

17 

+ 

17 

+ 

9 

- 

6 

- 

27 

- 

53 

- 

70 

- 

67 

-  59 

-60 

0 

- 

4 

- 

11 

- 

21 

- 

34 

- 

47 

- 

59 

- 

63 

-  61 

-70 

- 

20 

- 

27 

- 

35 

- 

47 

- 

58 

- 

62 

- 

63 

- 

63 

-  58 

-80 

- 

67 

- 

69 

- 

73 

_ 

78 

_ 

82 

_ 

82 

- 

70 

_ 

60 

-  49 

Geographic 

latitude 

in  degrees^ 


90 


Geographic  east  longitude  in  degrees 


100 


110 


120 


130 


140 


150 


160 


170 


+80 

-  12 

- 

18 

- 

22 

- 

27 

- 

31 

- 

33 

- 

34 

- 

33 

-  31 

+70 

-  8 

- 

14 

- 

22 

- 

28 

- 

32 

- 

34 

- 

34 

- 

32 

-  28 

+60 

-  15 

- 

18 

- 

23 

- 

25 

- 

26 

- 

27 

- 

27 

- 

26 

-  22 

+50 

-  26 

- 

31 

- 

30 

- 

28 

- 

23 

- 

23 

- 

24 

- 

21 

-  18 

+40 

-  34 

- 

34 

- 

^8 

- 

21 

- 

11 

- 

18 

- 

21 

- 

15 

-  11 

+30 

-  34 

- 

28 

- 

19 

- 

8 

- 

7 

- 

17 

- 

15 

- 

10 

-  5 

+20 

-  29 

- 

19 

- 

8 

+ 

2 

- 

2 

- 

13 

- 

12 

- 

6 

-   1 

+  10 

-  20 

- 

8 

+ 

6 

+ 

12 

- 

1 

- 

10 

- 

10 

- 

4 

+  2 

0 

-  13 

+ 

3 

+ 

15 

+ 

16 

+ 

1 

- 

6 

- 

6 

- 

2 

+  4 

-10 

-  16 

+ 

6 

+ 

20 

+ 

21 

+ 

6 

- 

1 

- 

2 

+ 

1 

+  6 

-^0 

-  21 

0 

+ 

25 

+ 

29 

+ 

16 

+ 

9 

+ 

7 

+ 

9 

+  12 

-30 

-  28 

- 

10 

+ 

13 

+ 

32 

+ 

24 

+ 

17 

+ 

14 

+ 

15 

+  20 

-40 

-  35 

- 

21 

- 

6 

+ 

11 

+ 

18 

+ 

21 

+ 

21 

+ 

22 

+  29 

-50 

-  44 

- 

29 

- 

19 

- 

8 

+ 

2 

+ 

17 

+ 

23 

+ 

30 

+  39 

-60 

-  49 

- 

32 

- 

18 

'  - 

7 

+ 

3 

+ 

14 

+ 

26 

+ 

42 

+  58 

-70 

-  46 

- 

34 

- 

17 

+ 

1 

+ 

17 

+ 

27 

+ 

38 

+ 

54 

+  74 

-80 

-  33 

- 

10 

+ 

18 

+ 

32 

+ 

45 

+ 

56 

+ 

64 

+ 

77 

+  90 

3-North  latitudes  positive,  south  latitudes  negative 
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Table  35— Concluded 

Values  of  secular  change  In  east  component  (Y)  of  magnetic  field  intensity  for 
1942.5  expressed  in  gammas  per  year,  for  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 

Geographic 

east 

longitude  i 

n  degrees 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

28 

25 

22 

18 

15 

12 

10 

4 

+  2 

+70 

- 

24 

- 

20 

- 

17 

- 

15 

- 

13 

- 

12 

- 

12 

- 

12 

-  10 

+60 

- 

18 

- 

13 

- 

10 

- 

7 

- 

7 

- 

10 

- 

13 

- 

15 

-  14 

+50 

- 

12 

- 

9 

- 

6 

- 

5 

- 

6 

- 

9 

- 

13 

- 

15 

-  15 

+40 

- 

7 

- 

3 

- 

2 

- 

1 

- 

3 

- 

7 

- 

12 

- 

13 

-  19 

+30 

+ 

1 

+ 

4 

+ 

5 

+ 

5 

+ 

3 

- 

2 

- 

8 

- 

11 

-   7 

+20 

+ 

4 

+ 

9 

+ 

13 

+ 

13 

+ 

9 

+ 

3 

- 

2 

- 

6 

-   6 

+10 

+ 

7 

+ 

13 

+ 

20 

+ 

21 

+ 

16 

+ 

10 

+ 

3 

+ 

2 

+  2 

0 

+ 

10 

+ 

18 

+ 

25 

+ 

26 

+ 

22 

+ 

17 

+ 

11 

+ 

8 

+  7 

-10 

+ 

14 

+ 

22 

+ 

27 

+ 

30 

+ 

28 

+ 

22 

+ 

17 

+ 

11 

+  2 

-^0 

+ 

19 

+ 

27 

+ 

35 

+ 

37 

+ 

34 

+ 

25 

+ 

16 

+ 

5 

-   4 

-30 

+ 

25 

+ 

34 

+ 

42 

+ 

43 

+ 

40 

+ 

29 

+ 

14 

- 

2 

-  16 

-40 

+ 

35 

+ 

44 

+ 

49 

+ 

51 

+ 

47 

+ 

35 

+ 

17 

- 

3 

-  22 

-50 

+ 

53 

+ 

69 

+ 

69 

+ 

60 

+ 

54 

+ 

40 

+ 

22 

+ 

4 

-  14 

-60 

+ 

75 

+ 

83 

+ 

79 

+ 

70 

+ 

62 

+ 

43 

+ 

25 

+ 

11 

-  6 

-70 

+ 

90 

+ 

97 

+ 

95 

+ 

86 

+ 

74 

+ 

54 

+ 

39 

+ 

27 

+  10 

-80 

+  102 

+  110 

+  105 

+ 

91 

+ 

78 

4 

65 

+ 

49 

+ 

30 

+  10 

Geographic 
1  at  1 tudp 

Geographic 

east 

Ion 

gitud 

e  1 

T  deg 

rees 



in  degrees^ 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

+ 

7 

+ 

12 

+ 

18 

+ 

22 

+ 

28 

+ 

32 

+ 

34 

+ 

34 

+  33 

+70 

- 

5 

0 

+ 

7 

+ 

12 

+ 

19 

+ 

25 

+ 

31 

+ 

33 

+  35 

+60 

- 

10 

- 

6 

0 

+ 

8 

+ 

16 

+ 

25 

+ 

34 

+ 

38 

+  41 

+50 

- 

12 

- 

8 

- 

5 

- 

2 

+ 

6 

+ 

17 

+ 

27 

+ 

36 

+  41 

+40 

- 

2 

+ 

1 

- 

9 

- 

15 

- 

12 

0 

+ 

14 

+ 

26 

+  39 

+30 

+ 

3 

0 

- 

14 

- 

31 

- 

26 

- 

14 

+ 

5 

+ 

23 

+  38 

+20 

+ 

6 

- 

3 

- 

24 

- 

54 

- 

44 

- 

25 

- 

1 

+ 

16 

+  33 

+  10 

+ 

7 

- 

11 

- 

38 

- 

61 

- 

51 

- 

35 

- 

11 

+ 

9 

+  25 

0 

- 

1 

- 

22 

- 

51 

- 

62 

- 

50 

- 

34 

- 

12 

+ 

5 

+  17 

-10 

- 

11 

- 

35 

- 

61 

- 

58 

- 

45 

- 

27 

- 

10 

+ 

5 

+  16 

-20 

- 

17 

- 

40 

- 

55 

- 

53 

- 

36 

- 

19 

- 

2 

+ 

11 

+  22 

-30 

- 

25 

- 

39 

- 

48 

- 

44 

- 

30 

- 

9 

+ 

8 

+ 

21 

+  29 

-40 

- 

34 

- 

41 

- 

46 

- 

42 

- 

28 

- 

8 

+ 

8 

+ 

18 

+  25 

-50 

- 

30 

- 

40 

- 

43 

- 

40 

- 

31 

- 

16 

- 

2 

+ 

9 

+  14 

-60 

- 

22 

- 

32 

- 

36 

- 

36 

- 

30 

- 

22 

- 

12 

- 

3 

0 

-70 

- 

8 

- 

20 

- 

28 

- 

37 

- 

40 

- 

31 

- 

25 

- 

20 

-  19 

-80 

- 

10 

- 

25 

- 

42 

- 

57 

- 

71 

- 

70 

- 

68 

- 

65 

-  66 

^North  latitudes  positive,  south  latitudes  negative 
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Table  36 


Values  of  secular  change  In  inclination  (I)  for  epoch  1912.5 

in  minutes  per  year,  at  lO-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees^ 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

+  0.9 

+  0.9 

+ 

0.9 

+ 

0.9 

+ 

1.1 

+  1.1 

+ 

1.3 

+ 

1.5 

+  1.9 

+70 

+  0.2 

+  o.a 

+ 

1.1 

+ 

1.0 

+ 

1.2 

+  1.6 

+ 

2.0 

+ 

2.1 

+  2.4 

+60 

+  0.7 

+  1.3 

+ 

1.7 

+ 

2.3 

+ 

2.8 

+  3.2 

+ 

3.5 

+ 

3.9 

+  3.9 

+50 

-  0.3 

-  0.1 

+ 

1.0 

+ 

2.7 

+ 

4.0 

+  4.9 

+ 

5.4 

+ 

5.6 

+  5.2 

+40 

-  2.6 

-  1.1 

+ 

1.0 

+ 

2.9 

+ 

4.6 

+  6.0 

+ 

6.9 

+ 

6.8 

+  5.6 

+30 

-  4.9 

-  2.8 

- 

0.4 

+ 

2.2 

+ 

4.9 

+  7.4 

+ 

8.8 

+ 

7.9 

+  6.6 

+20 

-  8.4 

-  4.5 

- 

2.0 

+ 

1.2 

+ 

4.9 

+  8.1 

+  10.0 

+ 

8.7 

+  6.6 

+10 

-12.3 

-  5.9 

- 

3.1 

- 

0.6 

+ 

5.9 

+  9.9 

+ 

9.8 

+ 

8.2 

+  5.2 

0 

-15.2 

-  8.8 

- 

5.2 

- 

2.3 

+ 

5.5 

+  10.7 

+ 

7.8 

+ 

4.2 

+  0.9 

-10 

-15.1 

-10.9 

- 

6.8 

- 

3.8 

+ 

2.6 

+  9.1 

+ 

6.2 

+ 

3.0 

+  0.1 

-20 

-14.2 

-10.4 

- 

7.7 

- 

4.8 

+ 

1.9 

+  6.4 

+ 

5.4 

+ 

3.2 

+  0.3 

-30 

-13.5 

-11.3 

- 

9.6 

- 

6.5 

- 

0.6 

+  4.1 

+ 

4.8 

+ 

2.8 

+  0.7 

-40 

-13.6 

-12.0 

- 

8.3 

- 

4.7 

+ 

0.6 

+  4.6 

+ 

5.1 

+ 

3.8 

+  2.1 

-50 

-  6.9 

-  5.5 

- 

3.6 

- 

0.9 

+ 

2.4 

+  5.2 

+ 

6.3 

+ 

6.2 

+  4.6 

-60 

-  1.5 

-  0.7 

+ 

0.5 

+ 

2.2 

+ 

4.3 

+  5.9 

+ 

6.8 

+ 

6.7 

+  5.8 

-70 

+  1.3 

+  1.8 

+ 

2.6 

+ 

3.7 

+ 

4.5 

+  5.1 

+ 

5.3 

+ 

4.8 

+  4.0 

-80 

+  2.7 

+  2.8 

+ 

3.0 

+ 

3.2 

+ 

3.2 

+  3.3 

+ 

3.0 

+ 

2.8 

+  2.4 

Geographic 

latitude 
in  degrees^ 


90 


Geographic  east  longitude  in  degrees 


100 


110 


120 


130 


140 


150 


160 


170 


+80 

+ 

1.9 

+ 

2.2 

+ 

2.2 

+ 

2.1 

+ 

1.9 

+ 

1.9 

+ 

1.7 

+ 

1.5 

+  1.3 

+70 

+ 

2.5 

+ 

2.7 

+ 

2.6 

+ 

2.3 

+ 

2.0 

+ 

1.6 

+ 

1.3 

+ 

1.1 

+  0.8 

+60 

+ 

3.5 

+ 

3.0 

+ 

2.2 

+ 

1.9 

+ 

1.7 

+ 

1.5 

+ 

1.0 

+ 

0.7 

+  0.3 

+50 

+ 

4.3 

+ 

3.0 

+ 

2.1 

+ 

1.2 

+ 

1.3 

+ 

1.4 

+ 

0.6 

- 

0.1 

-  0.7 

+40 

+ 

3.9 

+ 

2.5 

+ 

1.1 

+ 

0.2 

+ 

0.2 

+ 

0.3 

- 

0.3 

- 

1.0 

-  1.5 

+30 

+ 

3.8 

+ 

2.0 

- 

0.3 

- 

1.1 

- 

1.2 

- 

1.3 

- 

1.8 

- 

2.5 

-  2.9 

+20 

+ 

2.9 

- 

0.4 

- 

1.6 

- 

2.1 

- 

1.8 

- 

1.9 

- 

2.5 

- 

3.5 

-  4.0 

+10 

+ 

0.3 

- 

1.9 

- 

2.9 

- 

3.0 

- 

2.2 

- 

2.1 

- 

2.8 

- 

3.7 

-  4.4 

0 

- 

1.9 

- 

4.2 

- 

4.4 

- 

3.0 

- 

2.4 

- 

2.4 

- 

2.9 

- 

3.5 

-  4.3 

-10 

- 

2.4 

- 

3.8 

- 

3.8 

- 

2.6 

- 

2.1 

- 

2.0 

- 

2.4 

- 

3.1 

-  4.1 

-20 

- 

2.1 

- 

2.6 

- 

2.6 

- 

2.3 

- 

2.1 

- 

2.1 

- 

2.3 

- 

3.1 

-  3.8 

-30 

- 

2.4 

- 

3.5 

- 

3.5 

- 

2.8 

- 

2.1 

- 

2.0 

- 

2.3 

- 

2.7 

-  3.0 

-40 

- 

0.5 

- 

2.2 

- 

2,3 

- 

1.8 

- 

1.2 

- 

1.0 

- 

1.4 

- 

1.5 

-  1.4 

-50 

+ 

2.8 

+ 

0.9 

+ 

0.1 

0.0 

0.0 

- 

0.4 

- 

1.0 

- 

1.3 

-  1.3 

-60 

+ 

4.3 

+ 

3.0 

+ 

1.8 

+ 

1.1 

- 

0.1 

- 

1.0 

- 

1.4 

- 

1.6 

-  1.5 

-70 

+ 

3.1 

+ 

2.3 

+ 

1.4 

+ 

0.5 

- 

0.6 

- 

1.6 

- 

1.6 

+ 

1.1 

+  1.5 

-80 

+ 

2.0 

+ 

1.7 

+ 

1.5 

+ 

1.5 

+ 

1.9 

+ 

2.2 

+ 

2.6 

+ 

3.2 

+  3.7 

^North 

latitudes 

positive 

, 

south 

latitude 

S  I 

negative 
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Table  36--Concluded 


Values  of  secular  change  In  inclination  (I)  for  epoch  1912.5 

in  minutes  per  year,  at  10-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees' 


Geographic  east  longitude  in  degrees 


180 


190 


200 


210 


220 


230 


240 


250 


260 


+80 

+ 

1.2 

+ 

1,1 

+ 

1.0 

+ 

0.8 

+ 

0.9 

+ 

0.8 

+ 

0.8 

+ 

1.0 

+  1.1 

+70 

+ 

0.6 

+ 

0.4 

0.0 

- 

0.1 

- 

0.2 

- 

0.3 

- 

0.4 

- 

0.1 

-  0.5 

+60 

- 

0.3 

- 

0.8 

- 

1.3 

- 

1.3 

- 

1.2 

- 

1,0 

- 

0.8 

- 

0.5 

-  0.8 

+50 

- 

1.3 

- 

1.9 

- 

2.4 

- 

1.1 

- 

0.8 

- 

0,7 

- 

0,6 

- 

0.6 

-  0.2 

+40 

- 

2.0 

- 

2.8 

- 

3.2 

- 

1.1 

- 

0.3 

+ 

0.3 

+ 

0,5 

+ 

D.5 

+  1.4 

+30 

- 

3.1 

- 

4.0 

- 

4.1 

- 

0.9 

- 

0.1 

+ 

0.7 

+ 

1.3 

+ 

1.2 

+  3.0 

+20 

- 

4.0 

- 

5.1 

- 

5.2 

~ 

0.7 

- 

0.8 

+ 

0.1 

+ 

1.6 

+ 

2.9 

+  4.5 

+10 

- 

4.8 

- 

6.6 

- 

4.8 

- 

0.6 

- 

1.3 

- 

1.2 

+ 

0.3 

+ 

2.5 

+  5.6 

0 

- 

5.3 

- 

6.3 

- 

4,2 

- 

1.0 

- 

1.1 

- 

1.5 

- 

0.3 

+ 

2.1 

+  5.3 

-10 

- 

5.2 

- 

5.6 

- 

3.5 

- 

0.8 

- 

0.9 

- 

1.3 

- 

1.0 

+ 

1.0 

+  4.1 

-20 

- 

4.4 

- 

4.5 

- 

3.2 

- 

0.8 

- 

0.5 

- 

0.9 

- 

1.0 

- 

0.7 

+  0,9 

-30 

- 

2.9 

- 

2.5 

- 

1.7 

+ 

0.1 

+ 

0.8 

+ 

1.0 

+ 

0.8 

+ 

0.5 

+  0,4 

-40 

- 

1.1 

- 

0.5 

+ 

0.3 

+ 

1.2 

+ 

1.8 

+ 

2.4 

+ 

2.6 

+ 

2.2 

+  1,8 

-50 

- 

0.8 

0.0 

+ 

1.2 

+ 

2.2 

+ 

3.0 

+ 

3.4 

+ 

3.5 

+ 

3.5 

+  3.4 

-60 

- 

1.0 

- 

0.2 

+ 

0.8 

+ 

1.8 

+ 

2.5 

+ 

2,9 

+ 

3.3 

+ 

3.4 

+  3.7 

-70 

+ 

1.3 

+ 

1.4 

+ 

1.5 

+ 

1,7 

+ 

2.0 

+ 

2.3 

+ 

2.6 

+ 

2.6 

+  2.5 

-80 

+ 

3.1 

+ 

3,1 

+ 

3.2 

+ 

2.9 

+ 

2.8 

+ 

2.7 

+ 

2.5 

+ 

2.5 

+  2.4 

Geographic 

latitude 

in  degrees' 


270 


Geographic  east  longitude  in  degrees 


280 


290 


300 


310 


320 


330 


340 


350 


+80 

+  1.0 

+  1.0 

+  1.0 

+ 

1.0 

+ 

0.9 

+  1.0 

+  0.9 

+  1.0 

+  0.9 

+70 

-  0.4 

-  0,5 

-  0.7 

- 

0.7 

- 

0.6 

-  0.5 

-  0.5 

-  0.3 

-  0.1 

+60 

-  1.5 

-  2,6 

-  2.4 

- 

2.1 

- 

1.9 

-  1.2 

-  0.7 

-  0.4 

+  0.1 

+50 

-  0.3 

-  0,9 

-11.5 

- 

1.9 

- 

2.2 

-  2.3 

-  2.4 

-  2.3 

-  1.7 

+40 

+  1.9 

+  2,0 

+  1.4 

+ 

0.1 

- 

1.4 

-  3.3 

-  4.7 

-  4.6 

-  3.6 

+30 

+  4.7 

+  5.8 

+  5.5 

+ 

3.4 

+ 

0.4 

-  3.7 

-  6.9 

-  7,8 

-  7,0 

+20 

+  7.2 

+  9.3 

+  10.5 

+ 

7.7 

+ 

2.3 

-  5.0 

-  9.5 

-11.6 

-11.0 

+10 

+  9.9 

+  12.0 

+  11.8 

+ 

9.2 

+ 

1.9 

-  7.3 

-12.1 

-15.1 

-15.3 

0 

+10.2 

+  13.1 

+  12.8 

+ 

9.2 

- 

0.5 

-  9.5 

-14.2 

-17.5 

-18.0 

-10 

+  8.5 

+  12.4 

+  12.1 

+ 

6.2 

- 

4.1 

-10.5 

-16.4 

-18.9 

-18.6 

-20 

+  3.9 

+  8.8 

+  10.6 

- 

0.1 

- 

5.2 

-  8.6 

-16.8 

-18.1 

-17,1 

-30 

+  1.2 

+  7.3 

+  10.6 

- 

2.1 

- 

3.7 

-  7.2 

-14.7 

-16.1 

-15.1 

-40 

+  1.8 

+  5.3 

+  5.6 

- 

2.6 

- 

4.3 

-  6,7 

-11.4 

-13.8 

-14,3 

-50 

+  3.3 

+  4.6 

+  3.6 

+ 

0.1 

- 

2.7 

-  4.9 

-  6.5 

-  7.5 

-  7,7 

-60 

+  3.3 

+  4.0 

+  3.8 

+ 

2.9 

+ 

1.4 

+  0,2 

-  0.7 

-  1.3 

-  1,7 

-70 

+  2.4 

+  2.4 

+  2.3 

+ 

2.4 

+ 

2.3 

+  1,9 

+  1.5 

+  1.3 

+  1,3 

-80 

+  2.1 

+  2.0 

+  1.9 

+ 

1.9 

4 

2.0 

+  2,1 

+  2,1 

+  2.3 

+  2.5 

^North 

latitudes 

positive 

,  south 

latitud 

es  negative 

329 


Table  37 


Values  of  secular  change  in  inclination  (I)  for  epoch  1922.5 
in  minutes  per  year,  at  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 

Geo graph 

ic  east 

longitud 

e  in  ( 

iegrees 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+80 

+  1.4 

+  1.4 

+ 

1.5 

+ 

1.6 

+ 

1.6 

+ 

1.7 

+ 

1.9 

+ 

2.0 

+ 

2.6 

+70 

+  1.1 

+  1.5 

+ 

1.8 

+ 

1.8 

+ 

2.1 

+ 

2.2 

+ 

2.2 

+ 

2.4 

+ 

2.6 

+60 

+  0.9 

+  1.5 

+ 

2.1 

+ 

2.5 

+ 

3.4 

+ 

3.8 

+ 

4.1 

+ 

4.1 

+ 

4.1 

+50 

-  0.1 

+  1.3 

+ 

2.8 

4- 

3.9 

+ 

4.6 

+ 

5.1 

+ 

5.2 

+ 

5.2 

+ 

4.4 

+40 

-  2.0 

-  0.3 

+ 

1.6 

+ 

3.2 

+ 

5.1 

+ 

6.2 

+ 

6.2 

+ 

5.8 

+ 

4.7 

+30 

-  4. ,4 

-  1.4 

+ 

0.9 

+ 

3.2 

+ 

5.1 

+ 

6.9 

+ 

7.8 

+ 

6.5 

+ 

5.0 

+20 

-  7.0 

-  3.6 

- 

0.6 

+ 

2.0 

+ 

5.1 

+ 

7.0 

+ 

7.3 

+ 

6.1 

+ 

3.9 

+  10 

-10.0 

-  5.6 

- 

3.5 

+ 

0.4 

+ 

4.1 

+ 

6.6 

+ 

6.1 

+ 

4.0 

+ 

1.6 

0 

-12.8 

-  8.1 

- 

5.2 

- 

2.2 

+ 

2.3 

+ 

4.9 

+ 

3.7 

+ 

1.6 

- 

0.1 

-10 

-13.4 

-10.3 

- 

7.3 

- 

4.0 

+ 

0.5 

+ 

2.4 

+ 

1.6 

+ 

0.1 

- 

1.7 

-20 

-13.2 

-10.8 

- 

8.6 

- 

5.0 

- 

1.7 

+ 

0.8 

+ 

1.0 

- 

0.3 

- 

2.2 

-30 

-12.3 

-10.7 

- 

8.9 

- 

6.2 

- 

2.7 

+ 

0.6 

+■ 

1.1 

- 

0.1 

- 

2.3 

-40 

-10.9 

-  9.0 

- 

5.7 

- 

2.9 

0.0 

+ 

3.0 

+ 

3.7 

+ 

2.4 

0.0 

-50 

-  5.1 

-  3.2 

- 

1.8 

+ 

0.6 

+ 

3.6 

+ 

5.6 

+ 

6.1 

+ 

5.3 

+ 

2.7 

-60 

-  0.2 

+  0.9 

+ 

2.2 

+ 

3.9 

+ 

5.8 

+ 

6.8 

+ 

7.0 

+ 

6.1 

+ 

4.5 

-70 

+  2.3 

+  2.9 

+ 

3.5 

+ 

4.2 

+ 

5.0 

+ 

5.1 

+ 

4.9 

+ 

4.2 

+ 

3.5 

-80 

+  3.5 

+  3.6 

+ 

3.8 

+ 

3.9 

+ 

3.9 

+ 

3.9 

+ 

3.6 

+ 

3.4 

+ 

3.2 

Geographic 

latitude 

in  degrees^ 



Geograph 

ic  east 

Longit 

ude  in  degrees 





90 

100 

110 

120 

130 

140 

150 

160 

170 

+80 

+  2.6 

+  2.9 

+ 

2.8 

+ 

2.5 

+ 

2.2 

+ 

2.0 

+ 

1.6 

+ 

1.4 

+ 

1.0 

+70 

+  2.9 

+  3.1 

+ 

3.0 

+ 

2.6 

+ 

2.5 

+ 

1.9 

+ 

1.5 

+ 

1.2 

+ 

0.9 

+60 

+  3.7 

+  3.0 

+ 

2.3 

+ 

2.0 

+ 

2.0 

+ 

1.7 

+ 

1.4 

+ 

1.1 

+ 

0.8 

+50 

+  3.2 

+  2.2 

+ 

1.5 

+ 

1.3 

+ 

1.6 

+ 

1.6 

+ 

1.0 

+ 

0.4 

+ 

0.1 

+40 

+  3.3 

+  2.2 

+ 

1.2 

+ 

0.6 

+ 

0.5 

- 

0.2 

- 

0.4 

- 

0.8 

- 

0.9 

+30 

+  3.0 

+  1.0 

0.0 

0.0 

- 

0.4 

- 

1.1 

- 

1.5 

- 

1.7 

- 

1.9 

+20 

+  1.7 

-  0.7 

- 

1.3 

- 

1.1 

- 

0.8 

- 

1.2 

- 

2.0 

- 

2.2 

- 

2.6 

+  10 

-  0.5 

-  1.9 

- 

2.4 

- 

1.7 

- 

1.3 

- 

1.7 

- 

2.5 

- 

3.3 

- 

3.9 

0 

-  2.2 

-  3.6 

- 

3.0 

- 

2.0 

- 

1.5 

- 

1.7 

- 

2.6 

- 

3.5 

- 

4.3 

-10 

-  3.4 

-  4.5 

- 

2.8 

- 

2.3 

- 

1.8 

- 

1.5 

- 

2.1 

- 

2.9 

- 

3.4 

-20 

-  3.6 

-  3.9 

- 

2.9 

- 

2.1 

- 

1.7 

- 

1.3 

- 

1.8 

- 

2.4 

- 

2.6 

-30 

-  3.8 

-  3.8 

- 

3.4 

- 

2.6 

- 

1.9 

- 

1.5 

- 

1.6 

- 

1.9 

- 

2.2 

-40 

-  1.7 

-  2.4 

- 

2.6 

- 

2.2 

- 

1.6 

- 

1.3 

- 

1.3 

- 

1.5 

- 

1.7 

-50 

+  1.3 

+  0.1 

- 

0.3 

- 

0.6 

- 

0.7 

- 

0.7 

- 

0.9 

- 

1.2 

- 

1.0 

-60 

+  3.0 

+  2.0 

+ 

1.3 

+ 

0.6 

- 

0.5 

- 

1.3 

- 

1.4 

- 

1.3 

- 

0.8 

-70 

+  2.7 

+  1.8 

+ 

0.9 

+ 

0.1 

- 

0.6 

- 

1.0 

- 

0.4 

+ 

1.1 

+ 

1.2 

-80 

+  2.8 

+  2.6 

+ 

2.4 

+ 

2.3 

+ 

2.4 

+ 

2.5 

+ 

2.7 

+ 

3.3 

+ 

3.9 

^North  lat 

itudes  I 

)osltive, 

south  ] 

.atitudes 

negativ 

e 
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Table  37--Concluded 


Values  of  secular  change  in  Inclination  (I)  for  epoch  1922.5 
in  minutes  per  year,  at  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees'" 


Geographic  east  longitude  in  degrees 


180 


190 


200 


210 


220 


230 


240 


250 


260 


+80 

+ 

0.8 

+ 

0.5 

+ 

0.3 

+ 

0.4 

+ 

0.6 

+ 

0.7 

+ 

0.9 

+ 

1.1 

+ 

1.4 

+70 

+ 

0.6 

+ 

0.3 

- 

0.1 

- 

0.1 

- 

0.2 

-- 

0.3 

- 

0.3 

- 

0.2 

- 

1.4 

+60 

+ 

0.3 

- 

0.1 

- 

0.3 

- 

0.2 

- 

0.2 

- 

0.2 

- 

0.2 

- 

0.3 

- 

0.6 

+50 

- 

0.2 

- 

0.4 

- 

0.3 

0.0 

+ 

0.2 

+ 

0.2 

+ 

0.1 

+ 

0.3 

+ 

0.1 

+40 

- 

1.1 

- 

1.1 

- 

0.7 

- 

0.5 

+ 

0.1 

+ 

0.6 

+ 

0.6 

+ 

0.7 

+ 

0.8 

+30 

- 

1.8 

- 

1.1 

- 

0.3 

+ 

0.1 

+ 

0.6 

+ 

0.9 

+ 

1.1 

+ 

1.2 

+ 

2.1 

+20 

- 

2.6 

- 

1.0 

+ 

0.1 

+ 

0.3 

+ 

0.6 

+ 

1.1 

+ 

1.2 

+ 

1.6 

+ 

3.2 

+  10 

- 

3.6 

- 

1.4 

- 

0.1 

+ 

0.2 

+ 

0.3 

+ 

0.9 

+ 

1.4 

+ 

2.2 

+ 

3.5 

0 

- 

3.8 

- 

1.6 

- 

0.4 

- 

0.2 

0.0 

+ 

1.0 

+ 

1.3 

+ 

2.7 

+ 

4.2 

-10 

- 

3.1 

- 

1.4 

- 

0.5 

- 

0.1 

0.0 

+ 

0.8 

+ 

1.4 

+ 

2.1 

+ 

4.2 

-20 

- 

2.2 

- 

1.4 

- 

0.7 

- 

0.1 

+ 

0.6 

+ 

1.1 

+ 

1.6 

+ 

1.7 

+ 

2.2 

-30 

- 

1.9 

- 

1.4 

- 

0.9 

- 

0.2 

+ 

0.6 

+ 

1.5 

+ 

1.9 

+ 

1.6 

+ 

1.5 

-40 

- 

1.5 

- 

1.3 

- 

0.7 

+ 

0.1 

+ 

0.9 

+ 

1.7 

+ 

2.4 

+ 

2.2 

+ 

1.9 

-50 

- 

0.7 

- 

0.2 

+ 

0.4 

+ 

1.2 

+ 

1.8 

+ 

2.4 

+ 

2.8 

+ 

3.2 

+ 

3.1 

-60 

- 

0.3 

+ 

0.6 

+ 

1.3 

+ 

2.0 

+ 

2.6 

+ 

3.1 

+ 

3.5 

+ 

3.9 

+ 

4,2 

-70 

+ 

1.3 

+ 

1.6 

+ 

2.0 

+ 

2.3 

+ 

2.6 

+ 

2.9 

+ 

3.3 

+ 

3.6 

+ 

3.6 

-80 

+ 

3.4 

+ 

3.3 

+ 

3.4 

+ 

3.4 

+ 

3.3 

+ 

3.3 

+ 

3.4 

+ 

3.6 

+ 

3.6 

Geographic 

latitude 
in  degrees' 


270 


Geographic  east  longitude  in  degrees 


280 


290 


300 


310 


320 


330 


340 


350 


+80 

+ 

1.5 

+ 

1.1 

+  1.1 

+ 

1.0 

+ 

1.0 

+  1.0 

+  1.2 

+  1.3 

+  1.4 

+70 

- 

0.4 

- 

0.5 

-  0.5 

- 

0.5 

- 

0.3 

-  0.1 

+  0.2 

+  0.3 

+  0.7 

+60 

- 

1.0 

- 

1.9 

-  2.0 

- 

1.9 

- 

1.6 

-  1.1 

-  0.8 

-  0.5 

+  0.1 

+50 

- 

0.3 

- 

0.9 

-  1.4 

- 

2.1 

- 

2.5 

-  2.4 

-  2.3 

-  1.9 

-  1.1 

+40 

+ 

1.2 

+ 

0.9 

+  0.2 

- 

1.2 

- 

2.6 

-  3.5 

-  4.0 

-  3.2 

-  2.1 

+30 

+ 

2.8 

+ 

3.4 

+  2.8 

+ 

1.0 

- 

2.0 

-  4.6 

-  6.6 

-  6.8 

-  6.4 

+20 

+ 

4.8 

+ 

6.0 

+  5.6 

+ 

3.0 

- 

1.0 

-  6.1 

-  9.6 

-11.1 

-10.0 

+  10 

+ 

5.9 

+ 

9.2 

+  9.1 

+ 

4.9 

- 

0.7 

-  7.9 

-12.1 

-15.3 

-14.4 

0 

+ 

7.6 

+  10.0 

+  10.0 

+ 

4.3 

- 

2.0 

-10.3 

-14.1 

-16.9 

-16.5 

-10 

+ 

7.5 

+ 

9.4 

+  8.8 

+ 

1.1 

- 

5.9 

-11.9 

-15.9 

-17.7 

-16.8 

-2C 

+ 

4.2 

+ 

5.9 

+  4.3 

- 

1.5 

- 

7.8 

-12.5 

-16.3 

-16.5 

-15.5 

-30 

+ 

1.8 

+ 

3.7 

+  3.4 

- 

2.9 

- 

7.4 

-11.3 

-14.5 

-14.9 

-13.8 

-40 

+ 

2.3 

+ 

3.1. 

+  1.7 

- 

3.4 

- 

6.0 

-  8.4 

-10.9 

-11.3 

-11.0 

-50 

+ 

3.2 

+ 

2.9 

+  1.5 

- 

0.7 

- 

3.2 

-  5.0 

-  6.4 

-  7.0 

-  6.2 

-60 

+ 

3.8 

+ 

3.6 

+  2.8 

+ 

2.3 

+ 

1.4 

+  0.1 

-  0.8 

-  1.2 

-  0.9 

-70 

+ 

3.6 

+ 

3.8 

+  3.5 

+ 

3.4 

+ 

3.1 

+  2.5 

+  2.2 

+  1.9 

+  2.0 

-80 

+ 

3.6 

+ 

3.5 

+  3.3 

+ 

3.3 

+ 

3.2 

+  3.3 

+  3.3 

+  3.3 

+  3.4 

aNorth 

lati 

tudes 

positive 

,  south 

latitud 

es  1 
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Table  38 


Values  of  secular  change  in  Inclination  (I)  for  epoch  1932.5 
In  minutes  per  year,  at  10-degree  Intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 

In  degrees^ 

Geographic  east  longitude  in 

degrees 

0 

10 

20 

30 

40 

50 

60 

70 

80 

+80 

+  2.1 

+  2.3 

+  2.7 

+  2.8 

+ 

3.0 

+ 

3.1 

+  3.1 

+  3.1 

+  3.4 

+70 

+  1.7 

+  2.2 

+  2.7 

+  3.1 

+ 

3.6 

+ 

3.6 

+  3.8 

+  3.8 

+  4.0 

+60 

+  1.2 

+  2.2 

+  3.1 

+  3.6 

+ 

4.0 

+ 

4.2 

+  4.1 

+  3.9 

+  3.6 

+50 

+  0.7 

+  2.1 

+  3.1 

+  3.8 

+ 

4.3 

+ 

4.5 

+  4.2 

+  3.5 

+  2.7 

+40 

-  1.0 

+  0.2 

+  1.4 

+  2.7 

+ 

4.1 

+ 

4.9 

+  4.9 

+  3.9 

+  2.5 

+30 

-  4.3 

-  2.3 

+  0.2 

+  3.0 

+ 

4.5 

+ 

5.0 

+  4.2 

+  2.6 

+  1.0 

+20 

-  7.0 

-  3.8 

-  0.9 

+  1.8 

+ 

4.4 

+ 

5.1 

+  3.7 

+  1.3 

-  0.2 

+  10 

-  9.5 

-  6.4 

-  2.6 

+  0.4 

+ 

3.2 

+ 

4.3 

+  2.5 

+  0.9 

-  0.5 

0 

-11.6 

-  9.0 

-  6.0 

-  2.6 

+ 

0,3 

+ 

1.8 

+  1.0 

+  0.3 

-  2.1 

-10 

-12.2 

-10.4 

-  8.4 

-  5.5 

- 

2.4 

- 

1.6 

-  1.2 

-  1.6 

-  3.6 

-20 

-11.6 

-10.2 

-  7.9 

-  4.6 

- 

2.9 

- 

2.6 

-  3.1 

-  3.5 

-  4.3 

-30 

-  9.5 

-  8.1 

-  5.9 

-  3.7 

- 

1.2 

+ 

0.2 

-  0.2 

-  1.4 

-  3.5 

-40 

-  6.4 

-  4.7 

-  2.5 

-  0.4 

+ 

1.5 

+ 

2.8 

+  3.1 

+  2.0 

-  0.4 

-50 

-  2.4 

-  1.2 

+  0.4 

+  2.2 

+ 

3.9 

+ 

4.7 

+  4.6 

+  4.5 

+  2.6 

-60 

+  1.0 

+  1.8 

+  3.0 

+  4.1 

+ 

5.0 

+ 

5.6 

+  5.7 

+  4.7 

+  3.1 

-70 

+  3.1 

+  3.6 

+  4.1 

+  4.6 

+ 

5.0 

+ 

4.6 

+  4.1 

+  3.5 

+  2.6 

-80 

+  4.5 

+  4.6 

+  5.4 

+  4.9 

+ 

4.9 

+ 

4.9 

+  4.4 

+  4.2 

+  3.8 

Geographic 

latitude 

in  degrees^ 

Geographic  east  longitud 

3  in  degrees 

90 

100 

110 

120 

130 

140 

150 

160 

170 

+80 

+  3.1 

+  3.1 

+  3.0 

+  2.6 

+ 

2.2 

+ 

2.0 

+  1.7 

+  1.5 

+  1.3 

+70 

+  3.9 

+  3.7 

+  3.3 

+  2.6 

+ 

2.2 

+ 

1.7 

+  1.3 

+  1.1 

+  0.8 

+60 

+  3.1 

+  2.4 

+  1.8 

+  1.3 

+ 

0.9 

+ 

0.6 

+  0.6 

+  0.7 

+  0.5 

+50 

+  2.0 

+  1.3 

+  0.8 

+  0.6 

+ 

0.3 

+ 

0.1 

-  0.1 

-  0.3 

-  0.5 

+40 

+  1.1 

+  0.4 

-  0.1 

+  0.3 

+ 

0.9 

+ 

0.2 

-  0.2 

-  0.6 

-  1.0 

+30 

+  0.1 

-  0.7 

-  0.9 

0.0 

+ 

0.8 

+ 

0.3 

-  0.3 

-  1.2 

-  1.7 

+20 

-  1.0 

-  1.7 

-  1.6 

-  0.4 

+ 

0.3 

- 

0.5 

-  1.4 

-  2.2 

-  2.8 

+10 

-  1.8 

-  2.5 

-  1.6 

-  0.6 

- 

0.2 

- 

0.8 

-  1.7 

-  2.5 

-  3.4 

0 

-  3.5 

-  2.5 

-  1.7 

-  1.5 

- 

1.3 

- 

1.4 

-  2.2 

-  2.7 

-  3.5 

-10 

-  5.4 

-  3.8 

-  1.9 

-  1.6 

- 

1.8 

- 

1.8 

-  2.3 

-  2.9 

-  3.6 

-20 

-  5.2 

-  5.1 

-  2.5 

-  1.6 

- 

1.4 

- 

1.2 

-  1.4 

-  2.1 

-  2.7 

-30 

-  4.6 

-  4.7 

-  2.5 

-  0.7 

- 

0.3 

- 

0.3 

-  0.6 

-  1.2 

-  1.7 

-40 

-  2.3 

-  2.5 

-  1.8 

-  0.8 

0.0 

+ 

0.3 

+  0.2 

-  0.2 

-  0.8 

-50 

+  0.8 

-  0.2 

-  0.3 

-  0.1 

0.0 

0.0 

-  0.6 

-  0.9 

-  1.0 

-60 

+  2.0 

+  1.2 

+  0.6 

+  0.1 

- 

0.7 

- 

1.2 

-  1.3 

-  1.2 

-  0.5 

-70 

+  1.8 

+  1.0 

+  0.3 

-  0.4 

- 

1.0 

- 

0.7 

+  1.7 

+  2.2 

+  2.0 

-80 

+  3.2 

+  3.6 

+  3.3 

+  3.1 

+ 

3.1 

+ 

3.4 

+  3.6 

+  4.3 

+  5.0 

^North  la 

tltudes 

positive 

,  south 

latitude 
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ve 

332 


Table  38— Concluded 


Values  of  secular  change  In  Inclination  (I)  for  epoch  1932.5 
in  minutes  per  year,  at  lO-degree  Intervals  of 
geographic  latitude  and  longitude 


Geographic 

Geographic  east  longitude  in 

degrees 

latitude 
in  degrees 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

+  1.3 

+ 

1.1 

+ 

1.0 

+  1.0 

+ 

1.1 

+  0.9 

+  1.1 

+  1.4 

+  1.7 

+70 

+  0.& 

+ 

0.3 

+ 

0.2 

0.0 

- 

0.1 

-  0.2 

-  0.3 

-  0.6 

-  1.5 

+60 

+  0.1 

- 

0.3 

- 

0.3 

-  0.4 

- 

0.4 

-  0.3 

-  0.2 

-  0,3 

-  0.7 

+50 

-  0.7 

- 

0.9 

- 

1.2 

-  0.8 

- 

0.6 

-  0.3 

-  0.2 

-  0,1 

-  0.1 

+40 

-  1.3 

- 

1.7 

- 

2.0 

-  1.0 

- 

0.4 

-  0.2 

0.0 

+  0,5 

+  0.8 

+30 

-  2.3 

- 

2.9 

- 

2.9 

-  1.3 

- 

0.5 

-  0.2 

+  0.1 

+  1.4 

+  2.2 

+20 

-  3.3 

- 

4.2 

- 

4.2 

-  1.8 

- 

0.5 

-  0.2 

+  0.3 

+  2.3 

+  3.9 

+10 

-  4.3 

- 

5.7 

- 

4.4 

-  1.7 

- 

0.5 

-  0.2 

+  0,4 

+  2.6 

+  4.8 

P 

-  4.7 

- 

5.2 

- 

4.1 

-  1.7 

- 

0.5 

0.0 

0.6 

+  2.4 

+  5.3 

-10 

-  4.5 

- 

4.6 

- 

3.4 

-  1.6 

- 

0.4 

+  0.4 

+  0.7 

+  1.1 

+  3.9 

-20 

-  3.4 

- 

3.7 

- 

2.8 

-  1.4 

- 

0.2 

+  0.3 

+  0.5 

+  0.6 

+  1.6 

-30 

-  2.2 

- 

2.1 

- 

1.5 

-  0.7 

+ 

0.2 

+  0.6 

+  0.7 

+  0.8 

+  0.7 

-40 

-  0.6 

- 

0.5 

- 

0.2 

+  0.5 

+ 

0.7 

+  1.0 

+  1.0 

+  0.6 

+  0.3 

-50 

-  0.3 

+ 

0.2 

+ 

0.8 

+  1.5 

+ 

2.1 

+  2.4 

+  2.1 

+  1.7 

+  1.6 

-60 

0.0 

+ 

0.8 

+ 

1.6 

+  2.4 

+ 

2.8 

+  3.0 

+  3.1 

+  3.0 

+  2.9 

-70 

+  2.0 

+ 

2.0 

+ 

2.4 

+  2.6 

+ 

2.9 

+  3.5 

+  3.8 

+  3.9 

+  3.9 

-80 

+  4.1 

+ 

3.9 

+ 

4.0 

+  3.7 

+ 

3.8 

+  3.9 

+  4.0 

+  4.2 

+  4.2 

Geographic 
latitude 

Geographic  east  longitude  in 

degrees 

In  degrees^ 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

+  1.5 

+ 

1.2 

+ 

1.2 

+  1.2 

+ 

1.3 

+  1.4 

+  1.6 

+  1.8 

+  2.1 

+70 

-  0.6 

- 

0.8 

- 

0.6 

-  0.4 

- 

0.2 

+  0.1 

+  0.4 

+  0.8 

+  1.3 

+60 

-  1.1 

- 

2.0 

- 

1.8 

-  1.9 

- 

1.5 

-  1.1 

-  0.7 

-  0.2 

+  0.4 

+50 

-  0.4 

- 

0,9 

- 

1.2 

-  1.4 

- 

1.4 

-  1.5 

-  1.8 

-  1.3 

-  0.4 

+40 

+  1.4 

+ 

1.4 

+ 

0.6 

-  0.5 

- 

1.5 

-  2.2 

-  3.0 

-  3.2 

-  2.3 

+30 

+  2.7 

+ 

2.9 

+ 

2.4 

+  0.3 

- 

1.8 

-  4.0 

-  5.4 

-  6.1 

-  6.1 

+20 

+  4.0 

+ 

4.4 

+ 

4.2 

+  1.5 

. 

2.7 

-  5.9 

-  9.0 

-  9.7 

-  9.0 

+10 

+  5.4 

+ 

5.2 

+ 

5.0 

+  1.3 

- 

3.9 

-  7.6 

-11.6 

-13.1 

-11.8 

0 

+  7.5 

+ 

7.7 

+ 

5.8 

+  1.4 

- 

4.5 

-  9.3 

-13.5 

-14.9 

-13.8 

-10 

+  6.8 

+ 

7.9 

+ 

5.3 

+  0.1 

- 

6.4 

-10.8  . 

-13.9 

-15.0 

-14.4 

-20 

+  3.5 

+ 

4.8 

+ 

2.8 

-  2.8 

- 

7.7 

-10.8 

-13.2 

-13.8 

-13.1 

-30 

+  0.8 

+ 

1.5 

0.0 

-  4.4 

- 

7.1 

-  9.3 

-11.1 

-11.4 

-10.4 

-40 

+  0.3 

+ 

0.6 

- 

0.8 

-  3.2 

- 

5.2 

-  6.9 

-  7.9 

-  7.8 

-  7.1 

-50 

t  1.6 

+ 

1.7 

+ 

1.0 

-  0.7 

- 

2.4 

-  3.4 

-  3.5 

-  3.4 

-  3.0 

-60 

f  2.5 

+ 

2.5 

+ 

2.0 

+  1.6 

+ 

0.9 

+  0.6 

+  0.5 

+  0.3 

+  0.4 

-70 

f  3.6 

+ 

3.8 

+ 

3.5 

+  3.1 

+ 

2.9 

+  2.7 

+  2.5 

+  2.4 

+  2.8 

-80 

+  4.2 

+ 

4.1 

+ 

4.1 

+  4.2 

+ 

4.1 

+  4.2 

+  4.2 

+  4.2 

+  4.4 

^North  lat 

itudes 

positive 

»  ^ 

south 

latitude 

s  negati 

ve 
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Table  39 


Values  of  secalar  change  in  inclination  (I)  for  epoch  1942.5 
in  minutes  per  year,  at  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees' 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

+ 

1.7 

+ 

1.8 

+ 

2.0 

+ 

2.2 

+ 

2.3 

+ 

2.4 

+ 

2.6 

+ 

2.8 

+  3.2 

+70 

+ 

1.3 

+ 

1.8 

+ 

2.3 

+ 

2.4 

+ 

2.5 

+ 

2.3 

+ 

2.2 

+ 

2.4 

+  2.5 

+60 

+ 

0*5 

+ 

1.1 

+ 

2.0 

+ 

2.8 

+ 

2.7 

+ 

2.1 

+ 

2.0 

+ 

2.0 

+  1.3 

+50 

- 

0.1 

+ 

0.5 

+ 

2.0 

+ 

2.9 

+ 

2.8 

+ 

2.8 

+ 

2.8 

+ 

2.6 

+  2.0 

+40 

- 

1.7 

- 

0.6 

+ 

1.1 

+ 

2.1 

+ 

3.0 

+ 

3.2 

+ 

3.0 

+ 

1.8 

+  1.1 

+30 

- 

3.3 

- 

1.4 

+ 

0.7 

+ 

3.7 

+ 

4.5 

+ 

3.7 

+ 

2.6 

+ 

1.4 

-  0.3 

+20 

- 

4.4 

- 

1.3 

+ 

0.4 

+ 

2.1 

+ 

4.0 

+ 

3.3 

+ 

1.7 

- 

1.4 

-  3,2 

+10 

- 

6.7 

- 

3.7 

- 

1.6 

+ 

0.5 

+ 

2.6 

+ 

2.5 

0.0- 

- 

3.2 

-  5.6 

0 

- 

7.9 

- 

5.7 

- 

3.5 

- 

1.2 

+ 

0.9 

+ 

1.3 

- 

0.8 

- 

3.7 

-  6.0 

-10 

- 

7.3 

- 

6.1 

- 

4.4 

- 

2.6 

- 

1.8 

- 

1.9 

- 

2.7 

- 

4.7 

-  6.3 

-20 

- 

7.4 

- 

6.6 

- 

5.6 

- 

3.9 

- 

3.3 

- 

2.8 

- 

3.7 

- 

4.8 

-  5.5 

-30 

- 

6.8 

- 

6.5 

- 

4.4 

- 

2.8 

- 

1.1 

0.0 

- 

1.3 

- 

3.2 

-  4.0 

-40 

- 

3.2 

- 

1.3 

+ 

0.4 

+ 

1.7 

+ 

2.6 

+ 

3.0 

+ 

2.1 

+ 

0.1 

-  1.9 

-50 

- 

0.3 

+ 

0.9 

+ 

2.4 

+ 

3.6 

+ 

4.1 

+ 

4.5 

+ 

3.9 

+ 

2.7 

+  1.0 

-60 

+ 

1.9 

+ 

2.8 

+ 

3.7 

+ 

4.2 

+ 

4.8 

+ 

4.8 

+ 

4.4 

+ 

3.8 

+  3.1 

-70 

+ 

3.0 

+ 

3.5 

+ 

3.9 

+ 

4.4 

+ 

4.8 

+ 

4.7 

+ 

4.4 

+ 

3,8 

+  3.1 

-80 

+ 

4.2 

+ 

3.8 

+ 

3.7 

+ 

3.2 

+ 

2.9 

+ 

2.6 

+ 

2.2 

+ 

2.0 

+  1.7 

'                    -       ^ 

Geographic 

latitude 

in  degrees 

Geographic  east  longitude  in  degrees 

90 

100 

110 

120 

130 

140 

150 

160 

170 

+80 
+70 
+60 
+50 
+40 
+30 
+20 
+10 
0 
-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 


3.0 
2.4 
1.5 
1.1 
0.1 
1.2 
2.7 
4.0 
5.3 
5.4 
5.7 
4.2 
3.0 
0.5 
1.8 
2.2 
1.5 


+  3.0  +  2.9 

+  2.1  +  1.7 

+  1.0  +  0.5 

+  0.4  -  0.1 

-  0.6  -  0.7 

-  1.3  -  0.9 

-  1.7  -  1.0 

-  1.9  -  1.0 

-  2.4  -  1.1 

-  2.'6  -  0.9 

-  3.0  -  1.0 

-  3.3  -  1.4 

-  3.1  -  2.6 

-  1.5  -  2.0 
+  0.5  -  0.3 
+  1.3  +  0.5 
+  1.3  +  1.3 

positive,  south 


2.5 
1.2 
0.2 
0.4 
0.0 
0.3 
0.5 
0.6 
0.8 
0.8 
0.6 
0.1 
1.8 
2.1 
0.9 
0.6 
1.5 


2.1 
0.8 
0.1 
0.2 
0.3 
0.2 
0.0 
0.4 
0.7 
0.7 
0.6 
0.3 
0.7 
1.8 
1.5 
1.4 
1.8 


1.9 
0.4 
0.4 
0.0 
0.3 
0.2 
0.1 
0.6 
0.8 
0.9 
0.6 
0.0 
0.1 
1.4 
1.6 
0.8 
2.1 


1.7 
0.1 
0.4 
0.0 
0.1 
0.5 
0.9 
1.4 
1.6 
1.3 
0.7 
0.1 
0.0 
0.7 
1.0 
1.4 
2.5 


1.6 
0.1 
0.7 
0.3 
0.4 
1.0 
1.7 
2.3 
2.6 
2.0 
1.3 
0.3 
0.1 
0.4 
0.4 
2.8 
3.0 


1.4 
0.4 
0.9 
0.6 
0.8 
1.7 
2^5 
3.3 
3.4 
2.7 
1.9 
0.9 
0.2 
0.1 
0.5 
3.1 
3.6 


^North  latitudes 


latitudes  negative 
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Table  39--Concluded 


Values  of  secular  change  in  inclination  (I)  for  epoch  1942.5 
In  minutes  per  year,  at  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees^ 

Geographic  east 

longitude  in 

degrees 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

+ 

1.3 

+ 

1.2 

+ 

1.1 

+ 

1.0 

+  1.1 

+ 

1.1 

+ 

1.2 

+ 

1.4 

+ 

1.4 

+70 

- 

0.7 

- 

0.7 

- 

0.3 

+ 

0.1 

+  0.2 

+ 

0.3 

0.0 

- 

0.6 

- 

1.3 

+60 

- 

1.1 

- 

1.5 

- 

1.0 

- 

0.7 

-  0.5 

- 

0.5 

- 

0.5 

- 

0.6 

- 

1.0 

+50 

- 

0.7 

- 

0.8 

- 

0.8 

- 

0.7 

-  0.9 

- 

0.8 

- 

0.8 

- 

0.9 

- 

0.8 

+40 

- 

1.2 

- 

0.8 

- 

0.4 

- 

0.4 

-  0.5 

- 

0.7 

- 

0.8 

- 

0.9 

- 

1.0 

+30 

- 

1.8 

- 

0.8 

0.0 

+ 

0.1 

-  0.1 

- 

0.4 

- 

0.6 

- 

0.7 

- 

0.8 

+20 

- 

2.6 

- 

1.1 

+ 

0.2 

+ 

0.9 

+  0.6 

+ 

0.2 

- 

0.4 

- 

0.7 

- 

0.5 

+10 

- 

3.1 

- 

1.7 

0.0 

+ 

1.3 

+  1.3 

+ 

0.8 

+ 

0.3 

+ 

0.4 

+ 

1.6 

0 

- 

3.3 

- 

2.2 

- 

0.6 

+ 

1.0 

+  1.9 

+ 

1.4 

+ 

1.0 

+ 

2,2 

+ 

4.8 

-10 

- 

2.9 

- 

2.4 

- 

1.4 

0.0 

+  1.2 

+ 

1.1 

+ 

0.8 

+ 

2.4 

+ 

5.1 

-20 

- 

2.1 

- 

2.1 

- 

1.7 

- 

0.4 

+  0.7 

+ 

0.7 

+ 

0.5 

+ 

0.7 

+ 

2.4 

-30 

- 

1.1 

- 

1.0 

- 

0.4 

+ 

0.4 

+  1.1 

+ 

1.3 

+ 

0.5 

+ 

0.1 

+ 

0.7 

-40 

- 

0.1 

+ 

0.3 

+ 

0.8 

+ 

1.4 

+  2.1 

+ 

2.5 

+ 

2.2 

+ 

1.6 

+ 

0.6 

-50 

+ 

0.4 

+ 

0.9 

+ 

1.6 

+ 

2.3 

+  3.1 

+ 

3.7 

+ 

3.8 

+ 

3.4 

+ 

2.6 

-60 

+ 

1.4 

+ 

2.3 

+ 

2.9 

+ 

3.4 

+  3.9 

+ 

4.3 

+ 

4.4 

+ 

4.5 

+ 

3.9 

-70 

+ 

3.4 

+ 

3.7 

+ 

3.9 

+ 

4.0 

+  3.8 

+ 

3.8 

+ 

3.7 

+ 

3.7 

+ 

3.7 

-80 

+ 

3.3 

+ 

3.2 

+ 

3.6 

+ 

3.8 

+  4.1 

+ 

4.2 

+ 

4.1 

+ 

4.3 

+ 

4.4 

Geographic 
latitude 

( 

jeographic  east 

Longitude  in  ( 

ieg 

rees 

in  degrees^ 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

+ 

1.1 

+ 

0.9 

+ 

0.9 

+ 

0.9 

+  0.9 

+ 

1.1 

+ 

1.3 

+ 

1.3 

+ 

1.6 

+70 

- 

0.4 

- 

0.4 

- 

0.3 

- 

0.2 

-  0.1 

+ 

0.1 

+ 

0.3 

+ 

0.5 

+ 

0.9 

+60 

- 

1.4 

- 

1.5 

- 

1.4 

- 

1.3 

-  1.3 

- 

1.2 

- 

0.8 

- 

0.5 

+ 

0.1 

+50 

- 

0.9 

- 

0.9 

- 

1.1 

- 

1.8 

-  2.4 

- 

2.8 

- 

2.5 

- 

1.8 

- 

1.2 

+40 

- 

0.6 

- 

0.5 

- 

1.3 

- 

2.4 

-  4.0 

- 

4.7 

- 

3.8 

- 

2.5 

- 

1.9 

+30 

- 

0.3 

0.0 

- 

1.0 

- 

2.9 

-  4.7 

- 

5.9 

- 

5.1 

- 

4.2 

- 

4.2 

+20 

+ 

0.5 

- 

0.2 

- 

2.2 

- 

4.0 

-  5.4 

- 

6.9 

- 

7.1 

- 

7.0 

- 

6.6 

+10 

+ 

2.7 

+ 

1.5 

- 

0.7 

- 

2.7 

-  6.0 

- 

9.0 

-■ 

L0.4 

-; 

LO.O 

- 

8.9 

0 

+ 

5.3 

+ 

2.6 

- 

0.4 

- 

3.8 

-  7.7 

-; 

LI. 8 

- 

L3.1 

-: 

LI. 9 

-] 

LO.O 

-10 

+ 

4.3 

+ 

1.2 

- 

2.2 

- 

6.0 

-  9.8 

-■ 

L3.3 

- 

L2.9 

-: 

LI. 2 

- 

8.9 

-20 

+ 

1.9 

- 

0.7 

- 

3.5 

- 

7.1 

-10.2 

-: 

L2.2 

- 

LI. 6 

- 

9.9 

- 

8.1 

-30 

+ 

0.2 

- 

1.5 

- 

4.0 

- 

6.4 

-  9.0 

-■ 

L0.8 

- 

11. 0 

- 

9.3 

- 

7.7 

-40 

+ 

0.1 

- 

1.7 

- 

3.5 

- 

5.1 

-  6.9 

- 

7.9 

- 

7.8 

- 

6.5 

- 

4.5 

-50 

+ 

2.0 

+ 

1.1 

- 

0.1 

- 

1.1 

-  2.1 

- 

2.7 

- 

2.9 

I 

2.5 

- 

1.6 

-60 

+ 

3.1 

+ 

2.7 

+ 

2.2 

+ 

1.6 

+  1.2 

+ 

0.9 

+ 

0.7 

+ 

0.6 

+ 

1.1 

-70 

+ 

3.4 

+ 

3.5 

+ 

3.1 

+ 

2.9 

+  2.8 

+ 

2.6 

+ 

2.6 

+ 

2.7 

+ 

2.8 

-80 

+ 

4.3 

+ 

4.3 

+ 

4.3 

+ 

4.4 

+  4.5 

+ 

4.5 

+ 

4.5 

+ 

4.4 

+ 

4.3 

^North  latitudes  positive,  south  latitudes  negative 
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Table  40 


Values  of  secular  change  in  total  intensity  (F)  of  magnetic  field  for  1912,5 

expressed  in  gammas  per  year  for  lO-degree  intervals  of 

geographic  latitude  and  longitude 


Geograpnic 

latitude 
in  degrees' 


10 


Geograpnic  east  longitude  in  degrees 

50 


20 


30 


40 


60 


70 


80 


+80 

- 

43 

- 

42 

- 

44 

-  44 

-  45 

-  45 

-  45 

- 

45 

-  45 

+70 

- 

31 

- 

1 

- 

2 

-  30 

-  36 

-  37 

-  37 

- 

37 

-  37 

+60 

- 

22 

- 

8 

- 

21 

-  23 

-  21 

-  22 

-  27 

- 

25 

-  23 

+50 

- 

19 

- 

29 

- 

26 

-  3 

+  9 

+  11 

+  7 

- 

1 

-  4 

+40 

- 

25 

- 

18 

+ 

1 

+  18 

+  27 

+  38 

+  37 

+ 

33 

+  32 

+30 

- 

20 

- 

5 

+ 

7 

+  21 

+  34 

+  45 

+  53 

+ 

56 

+  56 

+20 

- 

18 

+ 

1 

+ 

10 

+  17 

+  24 

+  30 

+  41 

+ 

48 

+  55 

+10 

— 

9 

0 

+ 

3 

+  3 

+   1 

-  1 

+  5 

+ 

19 

+  34 

0 

+ 

18 

+ 

12 

+ 

3 

-   8 

-  42 

-  62 

-  38 

- 

9 

+  18 

-10 

+ 

39 

+ 

25 

+ 

2 

-  25 

-  76 

-117 

-  70 

- 

27 

+  12 

-20 

+ 

38 

+ 

16 

- 

18 

-  56 

-122 

-154 

-105 

- 

57 

-  7 

-30 

+ 

12 

- 

19 

- 

53 

-  99 

-154 

-172 

-141 

- 

93 

-  55 

-40 

- 

47 

- 

64 

- 

96 

-119 

-149 

-166 

-152 

- 

L14 

-  81 

-50 

- 

70 

- 

83 

- 

99 

-119 

-134 

-144 

-133 

- 

LOO 

-  74 

-60 

- 

89 

- 

88 

- 

92 

-101 

-105 

-102 

-  89 

- 

69 

-  52 

-70 

- 

91 

- 

80 

- 

73 

-  69 

-  64 

-  59 

-  49 

- 

39 

-  31 

-80 

- 

67 

- 

61 

- 

56 

-  49 

-  44 

-  37 

-  33 

- 

27 

-  24 

Geographic 

latitude 

in  degrees' 


90 


100 


Geographic  east  longitude  in  degrees 


110 


120 


130 


140 


150 


160 


170 


+80 

- 

45 

- 

44 

- 

44 

- 

43 

- 

41 

- 

41 

- 

42 

- 

43 

-  44 

+70 

- 

38 

- 

39 

- 

39 

- 

37 

- 

32 

- 

32 

- 

36 

- 

39 

-  43 

+60 

- 

24 

- 

28 

- 

40 

- 

25 

- 

6 

0 

- 

16 

- 

28 

-  38 

+50 

- 

4 

- 

11 

- 

20 

- 

22 

- 

3 

+ 

14 

- 

2 

- 

21 

-  38 

+40 

+ 

24 

+ 

12 

+ 

2 

- 

6 

- 

5 

- 

6 

- 

19 

- 

31 

-  39 

+30 

+ 

42 

+ 

27 

+ 

9 

- 

7 

- 

3 

- 

4 

- 

10 

- 

20 

-  27 

+20 

+ 

52 

+ 

36 

+ 

15 

+ 

8 

+ 

3 

+ 

1 

- 

1 

- 

4 

-  12 

+10 

+ 

38 

+ 

28 

+ 

17 

+ 

8 

+ 

2 

- 

2 

- 

4 

- 

1 

-  2 

0 

+ 

33 

+ 

38 

+ 

29 

+ 

12 

+ 

1 

- 

3 

- 

3 

0 

+  1 

-10 

+ 

36 

+ 

44 

+ 

31 

+ 

7 

- 

2 

- 

4 

- 

2 

0 

+  2 

-20 

+ 

19 

+ 

20 

+ 

6 

- 

7 

- 

9 

- 

7 

- 

5 

- 

3 

-  2 

-30 

- 

25 

- 

22 

- 

23 

- 

19 

- 

13 

- 

6 

- 

2 

+ 

1 

0 

-40 

- 

53 

- 

42 

- 

36 

- 

29 

- 

14 

- 

5 

+ 

2 

+ 

4 

+  2 

-50 

- 

56  ' 

41 

- 

30 

- 

22 

- 

15 

- 

9 

- 

6 

- 

2 

-  4 

-60 

- 

40 

- 

32 

- 

22 

- 

10 

- 

5 

- 

1 

+ 

3 

+ 

8 

+  5 

-70 

- 

24 

- 

13 

- 

1 

+ 

2 

+ 

10 

+ 

12 

+ 

15 

+ 

14 

+  14 

-80 

- 

17 

- 

12 

- 

8 

- 

3 

0 

+ 

2 

+ 

3 

+ 

2 

0 

North  latitudes  positive,  south  latitudes  negative 
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Table  40~Concluded 


Values  of  secular  change  in  total  intensity  (F)  of  magnetic  field  for  1912.5 

expressed  in  gammas  per  year  for  10-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees' 


180 


Geographic  east  longitude  in  degrees 


190 


200 


210 


220 


230 


240 


250 


260 


+80 

- 

45 

-  45 

- 

46 

- 

46 

- 

47 

-  48 

-  49 

- 

49 

-  50 

+70 

- 

49 

-  56 

- 

63 

- 

59 

- 

55 

-  55 

-  57 

- 

59 

-  63 

+60 

- 

52 

-  67 

- 

81 

- 

66 

- 

56 

-  57 

-  64 

- 

75 

-  82 

+50 

- 

55 

-  75 

- 

93 

- 

62 

- 

55 

-  55 

-  69 

- 

93 

-  97 

+40 

- 

53 

-  75 

- 

92 

- 

58 

- 

50 

-  47 

-  55 

- 

78 

-  69 

+30 

- 

38 

-  62 

- 

79 

- 

48 

- 

45 

-  42 

-  43 

- 

67 

-  64 

+20 

- 

24 

-  47 

- 

63 

- 

35 

- 

39 

-  34 

-  28 

- 

29 

-  28 

+10 

- 

13 

-  31 

- 

39 

- 

30 

- 

26 

-  22 

-  12 

- 

8 

-  1 

0 

- 

4 

-  16 

- 

27 

- 

30 

- 

30 

-  25 

-  12 

+ 

3 

+  18 

-10 

0 

-  9 

- 

25 

- 

38 

- 

41 

-  40 

-  30 

- 

17 

0 

-20 

- 

3 

-  13 

- 

30 

- 

53 

- 

59 

-  58 

-  54 

- 

39 

-  24 

-30 

- 

7 

-  15 

- 

31 

- 

59 

- 

66 

-  64 

-  60 

- 

55 

-  47 

-40 

- 

11 

-  23 

- 

42 

- 

60 

- 

73 

-  79 

-  78 

- 

69 

-  65 

-50 

- 

15 

-  27 

- 

40 

- 

54 

- 

70 

-  86 

-  97 

- 

98 

-  99 

-60 

- 

10 

-  24 

- 

35 

- 

48 

- 

66 

-  84 

-100 

- 

110 

-121 

-70 

+ 

4 

-  11 

- 

22 

- 

35 

- 

48 

-  63 

-  82 

- 

96 

-109 

-80 

- 

2 

-  8 

- 

16 

- 

25 

- 

36 

-  45 

-  54 

- 

62 

-  70 

Geographic 

latitude 
in  degrees' 


270 


280 


Geographic  east  longitude  in  degrees 


290 


300 


310 


320 


330 


340 


350 


+80 

-  51 

-  50 

-  49 

-  49 

- 

48 

-  47 

- 

46 

- 

46 

-  45 

+70 

-  67 

-  67 

-  66 

-  63 

- 

58 

-  50 

- 

45 

- 

43 

-  38 

+60 

-  89 

-  93 

-  90 

-  85 

- 

72 

-  64 

- 

54 

- 

46 

-  39 

+50 

-  96 

-110 

-120 

-110 

- 

96 

-  80 

- 

65 

- 

55 

-  46 

+40 

-  83 

-103 

-113 

-100 

- 

96 

-  93 

- 

72 

- 

53 

-  39 

+30 

-  65 

-  80 

-  71 

-  71 

- 

83 

-  94 

- 

88 

- 

60 

-  35 

+20 

-  14 

-  10 

-  16 

-  29 

- 

45 

-  77 

- 

76 

- 

61 

-  42 

+10 

+  16 

+  24 

+  20 

+  17 

- 

9 

-  49 

- 

50 

- 

39 

-  23 

0 

+  41 

+  52 

+  54 

+  44 

+ 

11 

-  17 

- 

26 

- 

17 

+  6 

-10 

+  13 

+  30 

+  41 

+  33 

+ 

14 

-  1 

- 

2 

+ 

12 

+  31 

-20 

-  19 

-  20 

-  14 

-  3 

- 

5 

-  7 

+ 

14 

+ 

32 

+  40 

-30 

-  40 

-  65 

-  70 

-  28 

- 

30 

-  23 

+ 

7 

+ 

21 

+  26 

-40 

-  74 

-115 

-112 

-  59 

- 

60 

-  56 

- 

42 

- 

32 

-  30 

-50 

-104 

-126 

-118 

-  93 

- 

90 

-  91 

- 

89 

- 

80 

-  73 

-60 

-127 

-139 

-139 

-123 

- 

111 

-109 

- 

110 

- 

103 

-  95 

-70 

-118 

-124 

-127 

-127 

- 

123 

-119 

- 

113 

- 

106 

-  98 

-80 

-  77 

-  82 

-  85 

-  89 

- 

88 

-  86 

- 

83 

- 

78 

-  75 

^North  latitudes  positive,  south  latitudes  negative 
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Table  41 


Values  of  secular  change  in  total  Intensity  (F)  of  magnetic  field  for  1922.5 

expressed  in  gammas  per  year  for  10-degree  intervals  of 

geograpnic  latitude  and  longitude 


Geograpnic 

latitude 
in  degrees' 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

- 

44 

- 

40 

- 

38 

-  38 

-  39 

-  40 

- 

41 

-43 

-47 

+70 

- 

18 

- 

8 

- 

9 

-  20 

-  20 

-  20 

- 

26 

-31 

-55 

+60 

- 

5 

- 

3 

- 

2 

+  5 

+  6 

+  3 

- 

4 

-13 

-24 

+50 

- 

17 

+ 

6 

+ 

24 

+  35 

+  37 

+  28 

+ 

20 

+  10 

+  2 

+40 

- 

23 

- 

2 

+ 

13 

+  26 

+  41 

+  54 

+ 

50 

+47 

+40 

+30 

- 

18 

+ 

4 

+ 

21 

+  33 

+  44 

+  54 

+ 

63 

+56 

+47 

+20 

- 

13 

+ 

5 

+ 

14 

+  20 

+  29 

+  38 

+ 

45 

+47 

+41 

+10 

- 

8 

0 

+ 

2 

+  5 

+   6 

+  16 

+ 

29 

+36 

+41 

0 

+ 

13 

+ 

8 

+ 

1 

-  10 

-  23 

-  27 

- 

6 

+13 

+31 

-10 

+ 

29 

+ 

19 

+ 

2 

-  28 

-  61 

-  62 

- 

35 

-  3 

+26 

-20 

+ 

22 

+ 

9 

- 

24 

-  72 

-  94 

-100 

- 

74 

-26 

+  9 

-30 

- 

8 

- 

38 

- 

85 

-119 

-134 

-135 

- 

116 

-68 

-31 

-40 

- 

60 

- 

88 

-. 

L16 

-144 

-156 

-155 

- 

138 

-94 

-61 

-50 

- 

86 

-; 

L06 

-: 

L27 

-142 

-153 

-141 

- 

129 

-95 

-75 

-60 

- 

103 

-: 

L09 

-; 

L13 

-119 

-117 

-109 

- 

95 

-79 

-64 

-70 

- 

LOS 

- 

98 

- 

91 

-  86 

-  82 

-  75 

- 

63 

-52 

-41 

-80 

- 

82 

- 

76 

- 

69 

-  62 

-  55 

-  50 

- 

43 

-39 

-32 

Geographic 

latitude 
in  degrees' 


90 


100 


Geographic  east  longitude  in  degrees 


110 


120 


130 


140 


150 


160 


170 


+80 

- 

48 

- 

48 

- 

48 

- 

47 

- 

47 

- 

48 

- 

50 

- 

54 

-  56 

+70 

- 

39 

- 

41 

- 

40 

- 

34 

- 

24 

- 

24 

- 

30 

- 

36 

-  43 

+60 

- 

31 

- 

35 

- 

33 

- 

21 

+ 

3 

+ 

5 

- 

8 

- 

19 

-  30 

+50 

- 

2 

- 

14 

- 

22 

- 

15 

+ 

4 

+ 

9 

- 

9 

- 

20 

-  29 

+40 

+ 

28 

+ 

13 

- 

2 

- 

10 

- 

6 

- 

14 

- 

18 

- 

25 

-  35 

+30 

+ 

32 

+ 

15 

+ 

2 

+ 

2 

- 

3 

- 

8 

- 

15 

- 

23 

-  32 

+20 

+ 

29 

+ 

15 

+ 

9 

+ 

7 

+ 

4 

- 

3 

- 

11 

- 

19 

-  28 

+10 

+ 

36 

+ 

27 

+ 

20 

+ 

12 

+ 

5 

0 

- 

5 

- 

13 

-  22 

0 

+ 

38 

+ 

39 

+ 

27 

+ 

14 

+ 

3 

- 

3 

- 

4 

- 

6 

-  9 

-10 

+ 

48 

+ 

56 

+ 

32 

+ 

16 

+ 

5 

- 

3 

- 

2 

+ 

2 

+  2 

-20 

+ 

33 

+ 

40 

+ 

28 

+ 

15 

+ 

3 

- 

6 

- 

1 

+ 

4 

+  6 

-30 

- 

5 

+ 

13 

+ 

15 

+ 

5 

- 

4 

- 

9 

- 

4 

+ 

6 

+  4 

-40 

- 

39 

- 

19 

- 

5 

- 

4 

- 

9 

- 

10 

- 

4 

+ 

2 

0 

-50 

- 

53 

- 

35 

- 

23 

- 

18 

- 

14 

- 

5 

+ 

1 

+ 

2 

-  7 

-60 

- 

46 

- 

29 

- 

19 

- 

10 

+ 

1 

+ 

11 

+ 

18 

+ 

7 

-  8 

-70 

- 

33 

- 

24 

- 

15 

- 

5 

+ 

7 

+ 

12 

+ 

5 

- 

4 

-  14 

-80 

- 

28 

- 

25 

- 

20 

- 

18 

- 

18 

- 

18 

- 

20 

- 

22 

-  29 

^North 

latitudes 

positive 

,  south 

latitudes  negati 

ve 
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Table  41 — Concluded 


Values  of  secular  change  in  total  intensity  (F)  of  magnetic  field  for  1922.5 

expressed  in  gammas  per  year  for  10-degree  intervals  of 

geograpnic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

130 

190 

200 

210     220 

230 

240 

250 

260 

+80 
+70 
+60 
+50 
+40 
+30 
+20 
+10 
0 
-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 


58 
51 
37 
37 
45 
43 
39 
30 
15 
4 
1 
8 
11 
16 
24 
24 
34 


60 
55 
40 
44 
54 
44 
39 
32 
23 
14 
15 
23 
28 
29 
37 
36 
43 


63 
54 
42 
48 
56 
44 
37 
32 
27 
22 
24 
34 
41 
45 
51 
50 
52 


-  63 

-  52 

-  38 

-  49 

-  59 

-  49 

-  41 

-  35 

-  28 

-  26 

-  31 

-  45 

-  54 

-  60 

-  66 

-  66 

-  59 


-  64 

-  55 

-  47 

-  50 

-  54 

-  48 

-  43 

-  37 

-  29 

-  29 

-  37 

-  55 

-  66 

-  75 

-  83 

-  84 

-  69 


-  66 

-  64 

-  59 

-  57 

-  53 

-  50 

-  44 

-  37 

-  29 

-  35 

-  46 

-  63 

-  77 

-  92 
-101 
■100 
■  78 


-  66 

-  73 

-  71 

-  68 

-  61 

-  57 

-  46 

-  35 

-  30 

-  36 

-  49 

-  65 

-  86 
-109 
-121 
-112 

-  85 


-  66 

-  76 

-  77 

-  79 

-  79 

-  66 

-  45 

-  30 

-  26 

-  32 

-  48 

-  64 

-  88 
-121 
-137 
-125 

-  92 


-  66 

-  78 

-  85 

-  91 

-  96 

-  64 

-  28 

-  21 

-  16 

-  29 

-  46 

-  66 

-  91 
-124 
■149 
■135 
•  99 


Geographic 

latitude 
in  degrees^ 


270 


280 


Geographic  east  longitude  in  degrees 


290 


300 


310 


320 


330 


340 


350 


+80 

-  64 

-  63 

-  61 

-  59 

-  57 

-  56 

-  52 

-  49 

-  47 

+70 

-  81 

-  79 

-  75 

-  66 

-  56 

-  49 

-  45 

-  38 

-  29 

+60 

-  91 

-  93 

-  92 

-  88 

-  77 

-  68 

-  57 

-  41 

-  20 

+50 

-  98 

-107 

-112 

-107 

-  97 

-  83 

-  68 

-  50 

-  31 

+40 

-104 

-109 

-119 

-124 

-117 

-  94 

-  68 

-  41 

-  21 

+30 

-  63 

-  66 

-  69 

-  84 

-  96 

-  96 

-  87 

-  58 

-  39 

+20 

-  19 

-  14 

-  30 

-  47 

-  64 

-  78 

-  77 

-  59 

-  37 

+  10 

-  10 

+  10 

+  15 

-  4 

-  30 

-  55 

-  50 

-  38 

-  21 

0 

-  5 

+  8 

+  19 

+  7 

-  9 

-  30 

-  31 

-  16 

+  6 

-10 

-  26 

-  19 

-  7 

-  10 

-  18 

-  22 

-  15 

+  4 

+  24 

-20 

-  54 

-  55 

-  45 

-  32 

-  23 

-  15 

+  2 

+  16 

+  24 

•  -30 

-  74 

-  83 

-  76 

-  50 

-  34 

-  23 

-  8 

-  3 

0 

-40 

-  99 

-113 

-109 

-  80 

-  70 

-  59 

-  48 

-  43 

-  42 

-50 

-129 

-136 

-127 

-124 

-121 

-110 

-101 

-  95 

-  86 

-60 

-152 

-151 

-150 

-147 

-144 

-137 

-126 

-111 

-103 

-70 

-142 

-145 

-145 

-145 

-138 

-131 

-124 

-117 

-109 

-80 

-102 

-105 

-107 

-106 

-105 

-102 

-  98 

-  92 

-  89 

^North 

latitudes 

positive. 

south 

latitudes 

negative 

339 


Table  42 


Values  of  secular  change  In  total  intensity  (F)  of  magnetic  field  for  1932.5 
expressed  in  gammas  per  year  for  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees^ 


Geographic  east  longitude  in  degrees 


10 


20 


30 


40 


50 


60 


70 


80 


+80 

- 

36 

- 

32 

-  29 

-  24 

-  24 

- 

21 

- 

19 

- 

19 

-  18 

+70 

- 

25 

- 

16 

-  10 

-  4 

-   1 

+ 

1 

+ 

2 

+ 

2 

+  3 

+60 

- 

7 

+ 

19 

+  30 

+  29 

+  27 

+ 

25 

+ 

24 

+ 

23 

+  23 

+50 

+ 

7 

+ 

31 

+  41 

+  49 

+  54 

+ 

55 

+ 

55 

+ 

50 

+  43 

+40 

+ 

8 

+ 

23 

+  31 

+  43 

+  62 

+ 

79 

+ 

90 

+ 

85 

+  64 

+30 

0 

+ 

20 

+  39 

+  57 

+  68 

+ 

73 

+ 

72 

+ 

65 

+  53 

+20 

- 

10 

+ 

7 

+  21 

+  34 

+  44 

+ 

53 

+ 

56 

+ 

55 

+  56 

+  10 

- 

15 

- 

5 

-   1 

+  3 

+  10 

+ 

18 

+ 

28 

+ 

43 

+  55 

0 

- 

4 

- 

2 

-  6 

-  14 

-  20 

- 

15 

+ 

4 

+ 

26 

+  50 

-10 

- 

4 

- 

4 

-  5 

-  23 

-  35 

- 

28 

- 

8 

+ 

18 

+  46 

-20 

- 

16 

- 

17 

-  36 

-  75 

-  78 

- 

58 

- 

26 

0 

+  28 

-30 

- 

48 

- 

67 

-104 

-126 

-125 

- 

104 

- 

66 

- 

31 

-  7 

-40 

- 

75 

- 

95 

-119 

-139 

-145 

- 

124 

- 

97 

- 

64 

-  37 

-50 

- 

91 

- 

106 

-122 

-134 

-135 

- 

119 

- 

LOO 

- 

78 

-  52 

-60 

- 

LOO 

- 

108 

-112 

-110 

-100 

- 

86 

- 

74 

- 

55 

-  34 

-70 

- 

96 

- 

92 

-  87 

-  78 

-  67 

- 

57 

- 

47 

- 

34 

-  22 

-80 

_ 

73 

_ 

67 

-  57 

-  53 

-  43 

_ 

36 

_ 

28 

_ 

23 

-  17 

Geographic 

latitude 
in  degrees^ 


90 


Geographic  east  longitude  in  degrees 


100 


110 


120 


130 


140 


150 


160 


170 


+80 

- 

17 

- 

19 

- 

20 

- 

21 

- 

25 

- 

26 

- 

29 

- 

34 

- 

36 

+70 

+ 

4 

+ 

1 

- 

2 

- 

6 

- 

10 

- 

16 

- 

18 

- 

21 

- 

25 

+60 

+ 

21 

+ 

16 

+ 

11 

+ 

7 

0 

- 

7 

- 

13 

- 

22 

- 

^7 

+50 

+ 

36 

+ 

28 

+ 

21 

+ 

19 

+ 

11 

- 

4 

- 

16 

- 

22 

- 

26 

+40 

+ 

45 

+ 

35 

+ 

21 

+ 

20 

+ 

29 

+ 

10 

- 

1 

- 

7 

- 

13 

+30 

+ 

45 

+ 

33 

+ 

16 

4- 

17 

+ 

22 

+ 

15 

+ 

7 

- 

1 

- 

8 

+20 

+ 

45 

+ 

28 

+ 

16 

+ 

16 

+ 

20 

+ 

14 

+ 

9 

+ 

4 

- 

4 

+  10 

+ 

44 

+ 

31 

+ 

22 

+ 

15 

+ 

10 

+ 

6 

+ 

4 

0 

- 

4 

0 

+ 

57 

+ 

41 

+ 

18 

- 

5 

- 

15 

- 

9 

- 

8 

- 

6 

- 

5 

-10 

+ 

67 

+ 

48 

+ 

27 

+ 

14 

+ 

2 

- 

9 

- 

11 

- 

14 

- 

13 

-20 

-r 

56 

+ 

62 

+ 

42 

+ 

20 

+ 

8 

+ 

1 

- 

4 

- 

3 

- 

5 

-30 

+ 

22 

+ 

46 

+ 

48 

+ 

29 

+ 

14 

+ 

3 

- 

7 

- 

5 

- 

3 

-40 

- 

8 

+ 

13 

+ 

19 

+ 

13 

+ 

12 

- 

2 

- 

12 

- 

10 

- 

8 

-50 

- 

19 

- 

6 

+ 

2 

+ 

6 

+ 

10 

+ 

8 

+ 

1 

- 

2 

- 

2 

-60 

- 

12 

- 

2 

+ 

9 

+ 

19 

+ 

27 

+ 

31 

+ 

30 

+ 

19 

+ 

6 

-70 

- 

8 

+ 

5 

+ 

15 

+ 

23 

+ 

30 

+ 

29 

+ 

23 

+ 

15 

+ 

5 

-80 

- 

12 

- 

6 

0 

+ 

2 

+ 

2 

0 

- 

3 

- 

9 

- 

16 

^North 

latitudes 

positive, 

south 

latitudes 

negati 

ve 

340 


Table  42 — Concluded 

Values  of  secular  change  in  total  intensity  (F)  of  magnetic  field  for  1932.5 
expressed  in  gamiias  per  year  for  10-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 

Geographic  east  longitude  in 

degrees 

1 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

-  39 

-  42 

-  45 

-  47 

-  49 

-  53 

-  55 

-  56 

-  57 

+70 

-  27 

-  ^8 

-  29 

-  33 

-  36 

-  42 

-  48 

-  56 

-  63 

+60 

-  28 

-  33 

-  33 

-  39 

-  35 

-  42 

-  49 

-  56 

-  71 

+50 

-  31 

-  40 

-  44 

-  43 

-  45 

-  48 

-  56 

-  67 

-  82 

+40 

-  23 

-  36 

-  48 

-  40 

-  43 

-  44 

-  53 

-  62 

-  78 

+30 

-  18 

-  34 

-  48 

-  37 

-  35 

-  42 

-  51 

-  49 

-  58 

+20 

-  17 

-  33 

-  42 

-  33 

-  30 

-  38 

-  46 

-  38 

-  29 

+10 

-  12 

-  26 

-  30 

-  27 

-  28 

-  34 

-  40 

-  33 

-  16 

0 

-  7 

-  13 

-  19 

-  25 

-  29 

-  33 

-  36 

-  33 

-  21 

-10 

-  13 

-  11 

-  18 

-  28 

-  35 

-  39 

-  40 

-  36 

-  32 

-^0 

-  8 

-  17 

-  31 

-  41 

-  50 

-  57 

-  58 

-  48 

-  44 

-30 

-  8 

-  20 

-  38 

-  53 

-  67 

-  76 

-  77 

-  70 

-  65 

,  -40 

-  11 

-  25 

-  42 

-  64 

-  85 

-  99 

-106 

-105 

-102 

'  -50 

-  16 

-  30 

-  47 

-  71 

-  94 

-116 

-129 

-132 

-131 

-60 

-  11 

-  30 

-  50 

-  72 

-  95 

-118 

-136 

-147 

-156 

-70 

-  9 

-  25 

-  43 

-  64 

-  85 

-102 

-115 

-125 

-137 

-80 

-  23 

-  30 

-  40 

-  52 

-  63 

-  75 

-  83 

-  88 

-  96 

Geographic 
latitude 

Geographic  east  longitude  in 

degrees 

in  degrees^ 

270 

280 

290 

300 

310 

320 

330 

340 

350 

+80 

-  58 

-  58 

-  59 

-  58 

-  57 

-  54 

-  50 

-  46 

-  41 

+70 

-  73 

-  84 

-  86 

-  77 

-  67 

-  59 

-  50 

-  42 

-  33 

+60 

-  83 

-  93 

-  99 

-  81 

-  68 

-  58 

-  47 

-  37 

-  23 

+50 

-  95 

-107 

-103 

-  86 

-  72 

-  60 

-  47 

-  33 

-  16 

+40 

-  91 

-  90 

-  84 

-  85 

-  82 

-  71 

-  55 

-  35 

-  13 

+30 

-  72 

-  69 

-  63 

-  72 

-  78 

-  83 

-  77 

-  53 

-  22 

+20 

-  31 

-  27 

-  20 

-  32 

-  61 

-  71 

-  72 

-  49 

-  30 

+  10 

-   6 

-   1 

+  4 

-  14 

-  40 

-  54 

-  57 

-  42 

-  22 

0 

-  8 

+  2 

+  8 

-   2 

-  26 

-  41 

-  42 

-  25 

-  11 

-10 

-  ^6 

-  11 

-   1 

-  4 

-  18 

-  29 

-  28 

-  17 

-  8 

-^0 

-   40 

-  32 

-  22 

-  15 

-  21 

-  22 

-  20 

-  17 

-  16 

-30 

-  63 

-  63 

-  52 

-  42 

-  35 

-  31 

-  30 

-  34 

-  39 

-40 

-100 

-103 

-  93 

-  76 

-  68 

-  58 

-  55 

-  58 

-  64 

-50 

-135 

-140 

-132 

-118 

-107 

-  94 

-  86 

-  80 

-  80 

-60 

-162 

-157 

-148 

-142 

-133 

-121 

-109 

-102 

-  98 

-70 

-145 

-150 

-148 

-142 

-136 

-129 

-119 

-110 

-101 

-80 

-101 

-102 

-103 

-103 

-103 

-  97 

-  92 

-  85 

-  79 

North  latitudes  positive,  south  latitudes  negative 
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Table  43 


Values  ol  secular  cnange  in  total  intensity  (F)  of  magnetic  field  for  1942.5 
expressed  in  gammas  per  year  for  10-degree  intervals  of 
geograpnic  latitude  and  longitude 


Geographic 

latitude 
in  degrees' 


10 


20 


Geograpnic  east  longitude  in  degrees 
40      50      60 


30 


70 


+  80 

+ 

16 

+ 

15 

+ 

14 

+ 

11 

+ 

10 

+ 

13 

+ 

19 

+ 

27 

+  37 

+70 

+ 

23 

+ 

37 

+ 

46 

+ 

32 

+ 

14 

+ 

6 

+ 

25 

+ 

46 

+  54 

+  60 

+ 

18 

+ 

26 

+ 

36 

+ 

59 

+ 

38 

+ 

31 

+ 

49 

+ 

62 

+  88 

+50 

+ 

29 

+ 

33 

+ 

63 

+ 

74 

+ 

63 

+ 

66 

+ 

76 

+ 

80 

+  76 

+40 

+ 

30 

+ 

43 

+ 

63 

+ 

79 

+ 

90 

+ 

95 

+ 

95 

+ 

86 

+  76 

+30 

+ 

15 

+ 

42 

+ 

62 

+ 

89 

+ 

98 

+ 

94 

+ 

87 

+ 

79 

+  68 

+20 

- 

2 

+ 

18 

+ 

32 

+ 

48 

+ 

63 

+ 

68 

+ 

67 

+ 

53 

+  49 

+  10 

- 

1 

+ 

5 

+ 

11 

+ 

20 

+ 

31 

+ 

46 

+ 

58 

+ 

63 

+  56 

0 

+ 

9 

+ 

9 

+ 

6 

+ 

5 

+ 

5 

+ 

26 

+ 

55 

+ 

71 

+  81 

-10 

+ 

9 

+ 

9 

- 

4 

- 

14 

- 

12 

+ 

14 

+ 

54 

+ 

79 

+  98 

-20 

- 

14 

- 

18 

- 

33 

- 

53 

- 

36 

+ 

5 

+ 

50 

+ 

74 

+  92 

-30 

- 

43 

- 

56 

- 

88 

- 

98 

- 

64 

- 

34 

- 

2 

+ 

36 

+  59 

-40 

- 

71 

- 

95 

- 

L25 

-. 

L17 

- 

90 

- 

67 

- 

45 

- 

9 

+  25 

-50 

- 

85 

-100 

- 

L13 

-107 

- 

93 

- 

76 

- 

58 

- 

37 

-   1 

-60 

- 

78 

- 

83 

- 

82 

- 

75 

- 

60 

- 

44 

- 

27 

- 

10 

+  11 

-70 

- 

53 

- 

49 

- 

42 

- 

31 

- 

18 

- 

8 

+ 

1 

+ 

12 

+  23 

-80 

- 

26 

- 

20 

- 

15 

- 

9 

- 

2 

+ 

4 

+ 

8 

+ 

12 

+  16 

Geographic 

latitude 
in  degrees' 


90 


100 


Geographic  east  longitude  in  degrees 


110 


120 


130 


140 


150 


160 


170 


+  80 

+ 

34 

+ 

31 

+ 

28 

+ 

23 

+ 

19 

+ 

12 

+ 

6 

+ 

1 

- 

5 

+70 

+ 

53 

+ 

48 

+ 

43 

+ 

36 

+ 

32 

+ 

26 

+ 

17 

1- 

6 

- 

9 

+60 

+ 

63 

+ 

59 

+ 

52 

+ 

47 

+ 

40 

+ 

33 

+ 

22 

+ 

11 

- 

4 

+  50 

+ 

69 

+ 

65 

+ 

58 

+ 

51 

+ 

42 

+ 

28 

+ 

17 

+ 

7 

- 

1 

+40 

+ 

68 

+ 

58 

+ 

49 

+ 

40 

+ 

35 

+ 

20 

+ 

10 

- 

1 

- 

10 

+30 

+ 

58 

+ 

51 

+ 

39 

+ 

30 

+ 

26 

+ 

14 

+ 

4 

- 

5 

- 

14 

+20 

+ 

47 

+ 

42 

+ 

33 

+ 

22 

+ 

15 

+ 

8 

+ 

2 

- 

5 

- 

12 

+  10 

+ 

51 

+ 

41 

+ 

29 

+ 

17 

+ 

11 

+ 

6 

+ 

1 

- 

2 

- 

9 

0 

+ 

73 

+ 

51 

+ 

33 

+ 

21 

+ 

12 

+ 

8 

+ 

5 

+ 

2 

- 

3 

-10 

+ 

97 

+ 

73 

+ 

43 

+ 

28 

+ 

17 

+ 

11 

+ 

8 

+ 

6 

+ 

2 

-20 

+  110 

+ 

82 

+ 

58 

+ 

38 

+ 

24 

+ 

13 

+ 

4 

+ 

2 

+ 

3 

-30 

+ 

76 

+ 

73 

+ 

58 

+ 

47 

+ 

32 

+ 

18 

+ 

2 

- 

6 

- 

5 

-40 

+ 

43 

+ 

51 

+ 

44 

+ 

33 

+ 

26 

+ 

18 

+ 

6 

- 

7 

- 

10 

-50 

+ 

26 

+ 

38 

+ 

39 

+ 

34 

+ 

29 

+ 

23 

+ 

19 

+ 

13 

+ 

2 

-60 

+ 

30 

+ 

44 

+ 

52 

+ 

51 

+ 

42 

+ 

33 

+ 

24 

+ 

14 

0 

-70 

+ 

32 

+ 

44 

+ 

51 

+ 

46 

+ 

39 

+ 

32 

+ 

23 

+ 

12 

0 

-80 

+ 

20 

+ 

23 

+ 

25 

+ 

24 

+ 

22 

+ 

18 

+ 

12 

+ 

4 

- 

3 

North  latitudes  positive,  south  latitudes  negative 
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Table  43 — Concluded 

Values  of  secular  cnange  in  total  intensity  (F)  of  magnetic  field  for  1942.5 

expressed  in  gammas  per  year  for  10-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

Geographic 

east  longitude  ir 

degrees 

1 M  t  i  t  ude 

in  degrees^ 

180 

190 

200 

210 

220 

230 

240 

250 

260 

+80 

-  3 

-   8 

-   3 

+   2 

+  2 

-   2 

-  6 

-   9 

-   9 

+70 

-  23 

-  33 

-   8 

f  3 

+  2 

'-   7 

-  14 

-  21 

-  23 

+60 

-  19 

-  36 

-  26 

-  15 

-  6 

+   2 

+  6 

0 

-   5 

+50 

-  9 

-  11 

-  12 

-  15 

-  19 

-  22 

-  20 

-  16 

-  16 

+40 

-  17 

-  14 

-  11 

-  13 

-  17 

-  23 

-  31 

-  36 

-  38 

+30 

-  24 

-  16 

-  10 

-  10 

-  16 

-  23 

-  30 

-  40 

-  43 

+20 

-  20 

-  17 

-  12 

-  10 

-  15 

-  22 

-  29 

-  36 

-  39 

+10 

-  15 

-  15 

-  15 

-  14 

-  19 

-  23 

-  29 

-  30 

-  26 

0 

-   9 

-  17 

-  22 

-  27 

-  30 

-  32 

-  35 

-  33 

-  30 

-10 

-  5 

-  15 

-  25 

-  34 

-  42 

-  46 

-  47 

-  52 

-  54 

-20 

-   2 

-  12 

-  24 

-  42 

-  54 

-  62 

-  63 

-  64 

-  63 

-30 

-   4 

-  11 

-  25 

-  46 

-  64 

-  75 

-  84 

-  85 

-  83 

-40, 

-  13 

-  24 

-  43 

-  62 

-  78 

-  93 

-102 

-111 

-112 

-50 

-  16 

-  36 

-  58 

-  79 

-  97 

-112 

-123 

-131 

-134 

-60 

-  18 

-  37 

-  58 

-  80 

-  99 

-117 

-133 

-146 

-151 

-70 

-  14 

-  31 

-  46 

-  65 

-  81 

-  98 

-109 

-120 

-124 

-80 

-  11 

-  21 

-  30 

-  38 

-  46 

-  54 

-  58 

-  63 

-  65 

Geographic 

latitude 
in  degrees^ 



Geo 

graphic 

east  lonj 

5itude  in 

degrees 

270 

280 

290 

300 

310 

520 

330 

340 

350 

+80 

-  8 

-   7 

-  5 

-  4 

0 

+  4 

+  7 

+  11 

+  14 

+70 

-  19 

-  15 

-  11 

-  7 

-  4 

-  2 

+  2 

+  7 

+  14 

+60 

-   7 

-   9 

-  10 

-  13 

-  14 

-  13 

-  6 

+  4 

+  12 

+50 

-  13 

-  10 

-   4 

-  10 

-  2b 

-  30 

-  11 

+   2 

+  13 

+40 

-  30 

-  16 

-  12 

-  25 

-  37 

-  33 

-   1 

+  28 

+  37 

+30 

-  34 

-  23 

-  32 

-  39 

-  44 

-  41 

-  24 

-  7 

-   2 

+20 

-  29 

-  29 

-  34 

-  52 

-  39 

-  47 

-  44 

-  32 

-  21 

+10 

-  18 

-  9 

-   6 

-  11 

-  31 

-  42 

-  40 

-  26 

-  12 

0 

-  20 

-   9 

-  10 

-  18 

-  29 

-  32 

-  23 

-   9 

+  2 

-10 

-  38 

-  28 

-  26 

-  26 

-  23 

-  18 

-   5 

+  2 

+   6 

-20 

-  52 

-  45 

-  40 

-  34 

-  23 

-  11 

-   6 

-   8 

-  12 

-30 

-  72 

-  63 

-  56 

-  48 

-  40 

-  32 

-  30 

-  33 

-  36 

-40 

-106 

-  96 

-  89 

-  83 

-  74 

-  62 

-  53 

-  51 

-  59 

-50 

-134 

-128 

-114 

-104 

-  95 

-  82 

-  74 

-  74 

-  77 

-60 

-148 

-140 

-132 

-120 

-110 

-  99 

-  89 

-  83 

-  77 

-70 

-124 

-119 

-113 

-107 

-  99 

-  89 

-  78 

-  69 

-  61 

-80 

-  66 

-  64 

-  60 

-  58 

-  53 

-  48 

-  42 

-  35 

-  30 

^North  latitudes  positive,  south  latitudes  negative 
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FIGURES    116-143 

Geomagnetic  secular  change,  epochs  1912.5,  1922.5,  1932.5,  and  1942.5 

Figure  Page 

116-119.   Declination 346 

120-123.    Horizontal  intensity 354 

124-127.    North  intensity        362 

128-131.    East  intensity 370 

132-135.   Vertical  intensity        378 

136-139.    Inclination       386 

140-143,    Total  intensity 394 
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CHAPTER   VII 


MAIN -FIELD    CHARTS,    EPOCH    1945 


We  next  consider  the  application  of  isoporic  charts 
in  the  construction  of  main-field  charts  for  1945.0. 

1.  Construction  of  main-field  charts,  seven  elements. 
--The  values  on  Form  19.1  (Figure  3-B,  Chapter  IV),  de- 
rived from  more  than  100,000  individual  observations  at 
nearly  10,000  stations  for  D,  and  5,000  stations  for  the 
other  components,  were  entered  on  computing  sheets. 
Scalings  of  secular  change  were  made  from  the  isoporic 
charts,  to  the  nearest  degree  of  latitude  and  longitude, 
as  needed  to  reduce  the  corrected  values  of  H,  D,  and  Z 
to  epoch  1945.0.    The  secular  change  was  assumed  con- 
stant for  the  5-year  period  preceding  or  following  the 
epoch  of  each  isoporic  chart. 

Values  of  D,  H,  and  Z  reduced  to  epoch  1945.0  were 
next  entered  on  sectional  base -maps  furnished  by  the 
United  States  Hydrographic  Office.    These  comprised  15 
large-scale  partial  Mercator  projections  and  two  polar 
grids  on  the  azimuthal  equidistant  projection,  for  each 
element.    For  the  remaining  components,  values  only  at 
magnetic  observatories  and  selected  repeat  stations  were 
entered,  using  the  same  world  Mercator  and  polar  base 
maps  as  for  the  isoporic  charts,  since  the  chart  values 
for  these  components  were  computed  from  those  for  D, 
H,  and  Z.    The  distribution  of  stations  used  for  declina- 
tion has  previously  been  indicated  in  Figure  2,  Chapter  II. 

Charts  in  D  and  H    were  next  completed,  and  then 
scaled  at  five-degree  intervals  of  latitude  and  longitude. 
Values  of  X  and  Y  were  computed  from  the  scaled  values 
of  D  and  H.    Curl  tests  and  line-integral  tests  as  for  the 
secular  change  were  next  applied;  the  procedures  em- 
ployed have  already  been  described  in  the  chapter  on 
isoporic  charts.    The  only  adjustments  to  mutual  con- 
sistence were  made  for  regions  south  of  -  50°.    The  val- 
ues of  curl  and  of  the  line-integrals  of  field  are  pre- 
sented in  Tables  44  and  45. 

Following  the  procedure  used  for  the  isoporic  charts, 
spherical  harmonic  analyses  were  made  of  the  final  X- 
and  Y-charts,  as  well  as  of  the  preliminary  Z-chart. 
Evidence  for  an  external  part  of  the  field  was  not  found; 
in  fact,  the  calculated  external  part  in  the  harmonic  P^j 
was  less  than  100  gammas,  and  hence  considerably  less 
than  that  found  in  previous  analyses. 


The  coefficients  from  X  and  Y  were  next  used  to  com- 
pute values  in  Z  for  polar  regions  and  over  the  oceans, 
with  checks  from  the  best  observations  on  land.   The 
computed  values  of  Z  are  given  in  Table  46.    Little  use 
of  them  was  made  in  the  construction  of  the  final  chart 
in  vertical  intensity  except  for  the  south  polar  regions, 
where  it  was  necessary  to  draw  the  line -configurations 
to  a  great  extent  from  the  computations.    Finally,  the 
surface  integral  in  Z  over  the  sphere  was  evaluated  and 
found  to  be  nearly  zero. 

The  charts  in  X,  Y,  I,  and  F  were  constructed  utiliz- 
ing values  of  H,  D,  and  Z  taken  generally  at  five-degree 
intervals  of  latitude  and  longitude,  and  at  one-degree  in- 
tervals in  regions  having  more  complex  features  of  field. 
Additional  values  were  obtained  from  reduced  observa- 
tory data.    The  polar  parts  of  the  I-chart  were  construct- 
ed simultaneously  with  the  polar  Z -charts.    The  com- 
pleted charts  are  shown  in  Figures  144  to  150  and  values 
of  the  seven  elements  tabulated  at  five -degree  intervals 
of  geographic  latitude  and  longitude  are  given  in  Tables 
47  to  53. 

Perhaps  the  most  interesting  difference  between  the 
charts  just  discussed  and  others  previously  issued  is  to 
be  found  in  the  smaller  degree  of  smoothing  of  the  iso- 
magnetic  lines.    This  may  be  attributed  partly  to  the  use 
of  base  maps  of  larger  scale  for  plotting  and  construc- 
tion and  partly  to  the  fact  that  the  utilization  of  almost 
all  the  available  observations  made  since  1905  facilitated 
the  production  of  more  detailed  charts  of  secular  change. 
Certain  anomalies  over  the  oceans  which  have  not  ap- 
peared in  other  world  charts  are  indicated  on  these. 

The  great  majority  of  the  data  on  land  and  sea  used 
in  the  construction  of  the  isoporic  and  main-field  charts 
was  obtained  by  expeditions  and  cruises  of  the  Carnegie 
Institution  of  Washington.   These  charts  therefore  fur- 
nish a  r^sum^  of  this  work  which  was  supported  by  many 
other  organizations  who  have  contributed  the  remainder 
of  the  data.    The  study  of  other  features  of  these  charts 
will  be  given  in  a  subsequent  volume  of  this  series,  to- 
gether with  particulars  respecting  geomagnetic  and 
allied  geophysical  fluctuations. 
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Table  44 

Values  of  line- Integrals  of  east  component  (a/YslnGdX)  and  north 

component  (ayxde)  of  Earth's  magnetic  field  for  1945 

expressed  in  gauss-kilometers  for  various 

geographic  parallels  and  meridians 


X 

(a/*Xde) 

'P 

(a/YsinedX) 

o 

0 

0 

0  and 

180 

-82 

+85 

+  7 

5  and 

185 

-41 

+80 

+  8 

10  and 

190 

-52 

+75 

-  2 

15  and 

195 

-15 

+70 

-12 

20  and 

200 

-41 

+  65 

0 

25  and 

205 

-65 

+60 

-14 

30  and 

210 

-71 

+55 

-18 

35  and 

215 

-62 

+50 

-11 

40  and 

220 

-64 

+45 

-18 

45  and 

225 

-59 

+40 

+  6 

50  and 

230 

+  6 

+35 

'        -  2  • 

55  and 

235 

-96 

+30 

+.6 

60  and 

240 

-53 

+25 

-  1 

65  and 

245 

-55 

+20 

+  9 

70  and 

250 

-31 

+  15    '• 

+14 

75  and 

255 

-50 

+10 

+22 

80  and 

260 

0 

+  5 

+  8 

85  and 

265 

-33 

0 

-13 

90  and 

270 

-70 

-  5 

+  8 

95  and 

275 

-38 

-10 

-  3 

100  and 

280 

-55 

-15 

-26 

105  and 

285 

+  12 

-20 

+16 

110  and 

290 

+16 

-25 

-24 

115  and 

295 

+  19 

-30 

+20 

120  and 

300 

+31 

-35 

+18 

125  and 

305 

+44 

-40 

+23 

130  and 

310 

+48 

-45 

+  2 

135  and 

315 

+44 

-50 

-  9 

140  and 

320 

+44 

-55 

-11 

145  and 

325 

+22 

-60 

-  2 

150  and 

330 

-20 

-65 

-14 

155  and 

335 

-47 

-70 

-41 

160  and 

340 

-21 

-75 

-49 

165  and 

345 

-25 

-80 

-29 

170  and 

350 

0 

-85 

-  8 

175  and 

355 

+20 
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Table  45 


Values  ol  i  =  [dX/aX+d(Y£iny;/de]  coii^ec  0  for  1945 

expressed  in  gammas  per  degree  of  arc,  for  5-degree  intervals  of 

geograpriic  latitude  and  longitude 


Geograpnic 
latitude 

Geogra 

pnic  east 

lo 

ngitu 
20 

de  in  degrees 

in  degrees^ 

0 

5      10 

0       0 

15 
+120 

25 

30 

35 

40 

+85 

-120 

120 

0 

0 

0 

+120 

+80 

-  58 

-  5d 

-120 

-  58 

0 

0 

0 

0 

+  58 

+75   ■ 

-160 

-  77 

-  39 

-  77 

- 

120 

-  77 

-  39 

-  39 

0 

+70 

0 

0 

-  58 

-  29 

- 

58 

-  58 

0 

-  29 

-  29 

+65 

0 

-  47 

-  95 

0 

+ 

24 

0 

+  24 

+  24 

+  47 

+60 

0 

+  60 

+  20 

-  40 

0 

0 

0 

-  40 

-  20 

+55 

-  17 

+  17 

+  52 

0 

0 

+  35 

+  17 

-  17 

-  52 

+50 

+  16 

+  16 

+  47 

0 

+ 

31 

+  16 

-  16 

0 

-  16 

+45 

0 

0 

+  14 

+  14 

- 

28 

0 

-  28 

0 

0 

+40 

-  13 

+  13 

-  26 

+  13 

- 

26 

+  26 

0 

-  13 

0 

+35 

0 

0 

-  12 

+  12 

+ 

37 

+  24 

0 

-  12 

-  12 

+30 

-  12 

-  23 

-  35 

-  35 

+ 

12 

+  23 

+  12 

-  12 

0 

+25 

+  22 

-  44 

-  66 

-  44 

+ 

22 

+  44 

+  22 

0 

-  22 

+20 

+  43 

-  11 

-  32 

-  11 

- 

32 

-  11 

+  11 

+  11 

0 

+15 

0 

-  21 

-  31 

+  31 

+ 

21 

0 

0 

+  10 

+  31 

+  10 

0 

-  10 

0 

-  20 

+ 

10 

+  10 

0 

+  20 

+  10 

+  5' 

-  20 

0 

-  20 

-  30 

- 

20 

+  40 

-  30 

-  10 

+  10 

0 

-  10 

-  20 

-  40 

-  20 

+ 

20 

+  20 

0 

+  10 

+  20 

-  5 

-  10 

-  10 

-  40 

-  30 

- 

20 

0 

+  10 

+  30 

+  30 

-10 

-  30 

0 

-  30 

-  30 

0 

-  10 

+  10 

+  10 

+  41 

-15 

+  31 

0 

0 

0 

_ 

21 

+  10 

0 

-  31 

-  31 

-20 

+  32 

+  32 

0 

-  32 

- 

53 

+  21 

+  32 

-  11 

-  32 

-25 

0 

+  33 

+  33 

0 

- 

33 

-  33 

+  44 

+  44 

-  11 

-30 

-  23 

0 

+  23 

0 

+ 

12 

-  12 

0 

0 

0 

-35 

-  24 

-  24 

0 

+  24 

- 

12 

-  24 

-  12 

+  12 

0 

-40 

0 

-  13 

-  26 

0 

+ 

13 

-  26 

-  26 

-  39 

-  52 

-45 

-  28 

-  28 

-  42 

-  42 

- 

28 

0 

-  14 

0 

-  14 

-50 

0 

-  26 

-  26 

-  26 

- 

13 

0 

0 

0 

-  13 

-55 

-  52 

-  35 

-  17 

0 

+ 

52 

0 

+  35 

-  35 

-  70 

-60 

-100 

-  80 

-  80 

-  60 

- 

80 

-120 

-  40 

-  60 

0 

-65 

-170 

-  95 

-140 

-  95 

_ 

L40 

-  71 

-  47 

-  24 

+  47 

-70 

-230 

-200 

-  Sd 

-  88 

0 

0 

0 

0 

0 

-75 

-  77 

-  77 

+   39 

0 

- 

39 

0 

0 

0 

0 

-80 

-  SB 

0 

0 

0 

+ 

58 

+  120 

-170 

0 

+  170 

-85 

0 

0 

0 

r, 

0 

0 

0 

0 

0 

"a: 


North  latitudes  positive,  soutn  latitudes  negative 
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Table  45--Contlnued 

Values  of  f=[dX/dX+d(Ysine)/de]  cosec  9  for  1945 

expressed  in  gammas  per  degree  of  arc,  for  5-degree  intervals  of 

geograpnic  latitude  and  longitude 


Geographic 
latitude 

Geographic  e 

ast 

longitude  in 

de 

grees 

in  degrees^ 

45 

50 

55 

60 

65 

70 

75 

80 

85 

+85 

+  120 

+120 

0 

-120 

_ 

230 

-120 

_ 

460 

-460 

-230 

+80 

+  120 

+  120 

- 

58 

-120 

- 

58 

-120 

0 

0 

0 

+75 

+ 

39 

0 

- 

39 

-  39 

0 

0 

0 

- 

39 

-160 

+70 

0 

- 

58 

0 

+  29 

+ 

29 

-  29 

- 

58 

- 

58 

+  120 

+65 

- 

24 

0 

+ 

24 

0 

0 

0 

0 

+ 

24 

+  47 

+60 

0 

_ 

LOO 

0 

0 

_ 

20 

+  20 

- 

20 

0 

0 

+55 

- 

35 

0 

0 

0 

0 

+ 

17 

0 

0 

+50 

- 

16 

+ 

47 

- 

31 

0 

+ 

16 

0 

0 

0 

0 

+45 

- 

28 

- 

28 

+ 

14 

0 

- 

14 

-  42 

0 

+ 

14 

0 

+40 

+ 

26 

+ 

13 

- 

13 

-  13 

0 

+  13 

+ 

39 

+ 

39 

+  26 

+35 

+ 

24 

_ 

12 

_ 

37 

-  37 

+ 

24 

0 

0 

+ 

24 

0 

+30 

+ 

12 

- 

12 

- 

12 

-  23 

- 

12 

+  23 

- 

23 

0 

0 

+25 

- 

22 

- 

22 

0 

0 

0 

0 

0 

+ 

33 

-  11 

+20 

+ 

11 

0 

0 

-  21 

0 

-  11 

- 

11 

- 

11 

-  11 

+  15 

+ 

31 

0 

0 

-  41 

- 

21 

-  10 

0 

0 

0 

+  10 

+ 

30 

+ 

20 

+ 

41 

+  10 

_ 

30 

-  30 

0 

- 

10 

+  10 

+  5 

+ 

10 

+ 

50 

+ 

30 

-  20 

- 

30 

-  20 

0 

0 

+  10 

0 

0 

- 

30 

0 

+  20 

- 

30 

-  20 

- 

20 

+ 

10 

+  50 

-  5 

• 

0 

- 

40 

- 

20 

0 

0 

-  20 

- 

20 

+ 

10 

+  30 

-10 

0 

- 

81 

- 

20 

+  10 

+ 

20 

-  20 

- 

30 

+ 

20 

+  20 

-15 

+ 

10 

_ 

10 

_ 

21 

0 

_ 

21 

-  10 

+ 

31 

+ 

10 

+  21 

-20 

0 

+ 

43 

0 

-  21 

- 

32 

+  21 

+ 

32 

+ 

21 

+  43 

-25 

0 

+ 

22 

+ 

33 

+  22 

+ 

11 

+  55 

+ 

11 

+ 

11 

+  33 

-30 

+ 

12 

0 

0 

0 

+ 

23 

+  35 

0 

0 

+  35 

-35 

+ 

24 

+ 

24 

+ 

12 

+  24 

- 

12 

+  12 

+ 

24 

+ 

24 

+  24 

-40 

_ 

26 

+ 

13 

+ 

26 

+  26 

0 

0 

0 

+ 

13 

0 

-45 

+ 

14 

+ 

14 

- 

14 

0 

+ 

28 

0 

+ 

14 

0 

0 

-50 

- 

13 

- 

13 

- 

13 

-  26 

- 

26 

0 

- 

52 

+ 

13 

+  65 

-55 

- 

100 

0 

0 

-  17 

- 

17 

0 

0 

0 

+  35 

-60 

+ 

20 

0 

0 

-  20 

0 

0 

0 

0 

0 

-65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-70 

0 

0 

0 

0 

0 

0 

0 

0 

-  88 

-75 

0 

0 

0 

0 

- 

39 

+  39 

+ 

39 

0 

-  39 

-80 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-85 

0 

0 

0 

0 

0 

0 

0 

0 

+120 

^North  latitudes  positive,  south  latitudes  negative 
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Table  45 — Continued 

Values  of  f=[dX/dX+d(Ysine)/de]  cosec  e  for  1945 

expressed  in  gammas  per  degree  of  arc,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geograpnic 
latitude  ' 

Geogra 

pnic  east  longitude  in  degrees 

in  degrees^ 

90 

95 

100 

105 

110 

115 

120 

125 

130 

+85 

+340 

+230 

+340 

+230 

+340 

+230 

+230 

+340 

+  120 

+80 

+230 

+170 

+T50 

+  58 

+ 

58 

0 

0 

+120 

+230 

+75 

+ 

39 

+ 

77 

+  39 

0 

+ 

39 

+  39 

- 

39 

-120 

-160 

+70 

+  120 

+ 

88 

+  29 

- 

29 

-  58 

- 

58 

-  88 

-  29 

+65 

0 

+ 

24 

■  +  24 

-   24 

- 

71 

-  71 

- 

47 

+  71 

+  47 

+60 

+ 

40 

_ 

40 

-  40 

-  20 

_ 

60 

-  20 

_ 

60 

0 

-  40 

+55 

0 

0 

-  17 

-  52 

- 

35 

+  17 

+ 

52 

+  35 

-  35 

+50 

0 

- 

31 

-  62 

-  16 

- 

47 

-  47 

- 

31 

0 

+  16 

+45 

- 

14 

0 

0 

+  14 

0 

0 

+ 

42 

0 

-  14 

+40 

- 

13 

- 

13 

-  26 

-  13 

+ 

13 

0  ■ 

+ 

13 

-  13 

0 

+35 

0 

+ 

24 

+  24 

0 

0 

-  12 

_ 

24 

+  37 

-  12 

+30 

0 

0 

0 

-  12 

- 

12 

+  12 

+ 

23 

-  12 

0 

+25 

0 

- 

11 

0 

-  11 

0 

0 

0 

0 

+  11 

+20 

+ 

11 

+ 

11 

0 

0 

+ 

11 

-  32 

0 

0 

0 

+15 

- 

10 

+ 

21 

+  10 

0 

- 

10 

0 

- 

21 

+  21 

0 

+10 

+ 

20 

+ 

30 

0 

-  10 

0 

0 

_ 

10 

0 

0 

+  5 

+ 

10 

~ 

20 

+  10 

0 

+ 

10 

-  10 

- 

10 

-  10 

0 

0 

+ 

20 

- 

30 

0 

0 

+ 

10 

0 

- 

10 

-  30 

0 

-  5 

+ 

20 

0 

0 

+  20 

0 

-  10 

0 

0 

0 

-10 

+ 

20 

- 

10 

+  10 

+  30 

0 

-  41 

- 

20 

+  20 

+  10 

-15 

0 

_ 

21 

0 

-  21 

_ 

21 

-  10 

+ 

10 

+  31 

+  21 

-20 

+ 

32 

+ 

11 

-  43 

0 

0 

+  21 

+ 

11 

0 

+  21 

-25 

+ 

33 

+ 

33 

+  11 

-  22 

- 

22 

"+  22 

+ 

33 

+  11 

0 

-30 

+ 

46 

+ 

46 

+  12 

0 

+ 

23 

-  23 

- 

23 

0 

+  23  ' 

-35 

+ 

24 

+ 

37 

+  12 

-  12 

+ 

37 

+  12 

- 

37 

-  12 

0 

-40 

0 

+ 

26 

-  39 

0 

0 

0 

+ 

13 

0 

0 

-45 

+ 

42 

0 

-  14 

-  28 

+ 

14 

+228 

+ 

42 

0 

+  42 

-50 

+ 

39 

0 

0 

0 

+ 

26 

+  13 

+ 

13 

+  13 

+  26 

-55 

+ 

17 

+ 

17 

0 

0 

- 

35 

+  52 

+ 

52 

0 

0 

-60 

0 

- 

40 

-  60 

0 

+ 

40 

+  60 

+ 

60 

+  100 

+  40 

-65 

0 

0 

0 

0 

+ 

47 

+  47 

_ 

24 

-  24 

0 

-70 

- 

58 

+ 

88 

+  58 

0 

- 

88 

0 

0 

-  88 

-180 

-75 

0 

0 

0 

+  190 

+230 

0 

+ 

39 

+  120 

0 

-80 

+ 

58 

- 

58 

+  120 

+  120 

0 

0 

0 

+120 

+  120 

-85 

0 

0 

+230 

+340 

+340 

+340 

0 

0 

+  120 

^North  latitudes  positive,  south  latitudes  negative 
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Table  45--Continued 


Values  of  f=[dX/dX+dCYsine)/de]  cosec  6  for  1945 

expressed  in  gammas  per  degree  of  arc,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

Geographic  east 

lo 

ngitude  in  degrees 

latitude 
in  degrees^ 

135 

140 

145 

150 

155 

160 

165 

170 

175 

+85 

+  120 

+240 

0 

-120 

0 

-230 

_ 

230 

-230 

0 

+80 

+  120 

0 

-230 

-120 

- 

120 

-120 

- 

5£ 

-120 

-120 

+75 

-  39 

- 

39 

0 

-120 

- 

77 

-  39 

- 

39 

0 

-  77 

+70 

0 

+ 

29 

-  29 

-  58 

0 

C 

+ 

29 

0 

+  58 

+65 

+  47 

+ 

47 

0 

-  47 

- 

24 

-  24 

0 

0 

-  24 

+60 

-  20 

0 

-  40 

0 

+ 

40 

0 

+ 

20 

+  60 

0 

+55 

-  35 

- 

17 

0 

+  35 

+ 

52 

0 

0 

0 

0 

+50 

-  31 

- 

16 

0 

0 

+ 

16 

+  78 

+ 

62 

+  62 

+  47 

+  45 

+  14 

+ 

14 

0 

•'  0 

- 

57 

-  28 

+ 

57 

0 

0 

+40 

0 

0 

-  13 

-  39 

- 

13 

-  13 

- 

13 

0 

-  13 

+35 

0 

+ 

24 

0 

-  37 

+ 

37 

+  12 

+ 

12 

+  24 

0 

+30 

0 

+ 

35 

0 

-  23 

- 

46 

-  12 

0 

0 

+  12 

+25 

0 

+ 

11 

+  33 

+  11 

- 

44 

-  11 

0 

0 

0 

+20 

-  11 

+ 

11 

+  21 

0 

+ 

11 

0 

- 

11 

0 

-  11 

+  15 

0 

- 

10 

-  31 

+  21 

+ 

21 

+  10 

- 

31 

-  10 

0 

+  10 

0 

_ 

10 

0 

+  10 

0 

0 

0 

0 

-  10 

+  5 

-  10 

+ 

30 

+  30 

.   0 

0 

-  30 

+ 

10 

0 

+  20 

0 

0 

0 

0 

0 

0 

0 

- 

10 

0 

+  10 

-  5 

0 

- 

10 

-  40 

;   0 

+ 

20 

+  10 

- 

20 

-  20 

+  10 

-10 

■  0 

- 

41 

0. 

0 

0 

0 

- 

20 

-  10 

-  10 

-15 

+  10 

0 

-  21 

-  10 

+ 

21' 

+  10 

_ 

10 

+  10 

-  21 

-20 

+  21 

- 

21 

-  32 

0 

+ 

11 

+  11 

0 

0 

0 

-25 

-  44 

0 

+  '11 

0 

+ 

11 

0 

+ 

22 

+  22 

+  22 

-30 

0 

+ 

12 

0 

-  12 

-112 

0 

0 

-  12 

+  12 

-35 

+  37 

+ 

12 

+  12 

0 

+ 

24 

-  12 

- 

12 

-  49 

-  12 

-40 

-  13 

_ 

26 

-  26 

-  39 

_ 

39 

-  26 

_ 

26 

+  26 

0 

-45 

0 

- 

28 

-  57 

-  28 

0 

0 

+ 

42 

0 

-  57 

-50 

0 

- 

26 

-  13 

+  13 

+ 

13 

0 

0 

0 

-  13 

•   -55 

0 

+ 

35 

+  17 

+  35 

+ 

35 

+  35 

0 

0 

0 

-60 

0 

- 

20 

0 

0 

0 

0 

0 

0 

0 

-65 

-  24 

0 

-  47 

-120 

_ 

190 

-  47 

0 

0 

+  24 

-70 

-  88 

- 

200 

-260 

-120 

0 

+  88 

0 

0 

0 

-75 

-120 

- 

190 

-120 

+  39 

+120 

+270 

+  120 

+  39 

+  39 

-80 

+  58 

0 

0 

0 

+120 

+230 

+230 

+230 

+290 

-85 

+230 

0 

0 

0 

0 

0 

0 

-120 

-120 

^North  latitudes  positive,  south  latitudes  negative 
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Table  45--Continued 


Values  of  f=[dX/dx+G(Y£ine)/de]  cosec  0  for  1945 

expressed  in  gam-nas  per  degree  of  arc,  for  5-degree  Intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


Geographic  east  longitude  in  degrees 


180 


185 


190 


195 


200 


205 


210 


215 


220 


+85 
+80 
+75 
+70 
+65 

+60 
+55 
+50 
+45 
+40 

+35 
+30 
+25 
+20 
+15 

+  10 
+  5 
0 
-  5 
-10 

-15 
-20 
-25 
-30 
-35 

-40 
-45 
-50 
-55 
-60 

-65 
-70 
-75 
-80 
-35 

-a: 


0 

+  120 

+340 

+  120 

+230 

+120 

+  120 

0 

-340 

0 

+ 

58 

+  58 

+  58 

+ 

58 

0 

0 

0 

0 

-  77 

- 

39 

0 

0 

- 

39 

- 

39 

0 

0 

0 

-  88 

0 

0 

+  29 

+ 

58 

0 

0 

0 

-  58 

-  71 

- 

24 

0 

0 

+ 

24 

+ 

24 

- 

95 

0 

0 

-  40 

„ 

20 

-  20 

-  20 

+ 

40 

+ 

20 

0 

_ 

80 

-  60 

0 

+ 

17 

+  17 

-100 

+ 

17 

+ 

17 

+ 

17 

0 

+  52 

0 

- 

62 

-  16 

-  31 

+ 

16 

0 

+ 

47 

+ 

62 

0 

+  71 

+ 

28 

-  28 

0 

+ 

14 

+ 

42 

+ 

42 

+ 

28 

0 

+  13 

0 

+  13 

-  13 

0 

+ 

13 

0 

- 

13 

+  26 

0 

+ 

24 

+  12 

0 

0 

0 

0 

0 

-  24 

0 

0 

-  23 

0 

- 

23 

- 

12 

0 

+ 

35 

+  23 

0 

0 

0 

-  11 

- 

22 

0 

+ 

33 

+ 

22 

+  22 

-  32 

- 

21 

+  11 

-  21 

- 

21 

+ 

11 

+ 

32 

- 

11 

0 

-  10 

0 

+  31 

+  31 

- 

10 

- 

31 

0 

- 

10 

0 

0 

+ 

30 

0 

-  30 

_ 

41 

+ 

10 

0 

_ 

10 

0 

0 

- 

10 

-  20 

-  30 

- 

30 

+ 

30 

+ 

50 

+ 

50 

+  20 

0 

0 

0 

0 

+ 

10 

+ 

30 

0 

0 

0 

+  10 

+ 

30 

0 

0 

- 

10 

- 

20 

- 

10 

- 

10 

0 

0 

+ 

30 

0 

-  30 

- 

10 

0 

+ 

20 

- 

10 

+  10 

0 

0 

-  10 

0 

_ 

21 

_ 

10 

_ 

io 

_ 

10 

+  21 

0 

- 

21 

-  21 

-  32 

+ 

11 

+ 

11 

0 

+ 

32 

0 

-  22 

- 

44 

-  22 

-  22 

0 

+ 

22 

+ 

44 

+ 

33 

+  11 

-  35 

- 

12 

-  23 

+  12 

- 

12 

+ 

12 

+ 

12 

0 

-  12 

-  12 

- 

12 

-  24 

+  24 

0 

- 

12 

- 

24 

+ 

12 

-  24 

-  26 

^ 

13 

-  52 

-  39 

_ 

13 

+ 

13 

0 

+ 

26 

0 

-  28 

+ 

14 

+  14 

0 

+ 

57 

+ 

42 

+ 

28 

+ 

14 

+  28 

+  26 

0 

0 

0 

- 

13 

+ 

13 

+ 

13 

+ 

13 

+  26 

+  70 

+ 

17 

0 

-  17 

- 

35 

- 

52 

- 

35 

0 

0 

0 

0 

0 

0 

0 

0 

- 

80 

- 

40 

-  40 

0 

0 

0  ^ 

0 

0 

0 

0 

_ 

24 

0 

0 

0 

0 

+  58 

0 

- 

29 

- 

29 

0 

0 

0 

0 

0 

-  39 

- 

77 

-: 

L20 

-: 

L20 

-: 

L20 

-120 

0 

0 

0 

+170 

+230 

+  120 

0 

0 

-  58 

0 

+  120 

0 

+  120 

0 

+  120 

0 

0 

0 

North  latitudes  positive,  south  latitudes  negative 
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Table  45--Contlnued 


Values  of  f=[dX/dx+d(Yslne)/de]   cosec  6  for  1945 

expressed  in  gammas  per  degree  of  arc,  for  5-degree  Intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees' 


Geographic  east  longitude  In  degrees 


225 


230 


235 


240 


245 


250 


255 


260 


265 


+85 

- 

i60 

-460 

- 

i60 

-340 

- 

120 

-120 

0 

+230 

+340 

+80 

0 

- 

58 

+ 

58 

+  58 

- 

58 

-120 

- 

170 

- 

120 

+120 

+75 

+ 

39 

0 

0 

0 

+ 

39 

+  39 

+ 

77 

0 

-  39 

+70 

0 

0 

+ 

88 

+  88 

f 

29 

+  58 

+ 

29 

+ 

58 

0 

+65 

+ 

71 

+ 

24 

- 

47 

0 

+ 

71 

+  47 

0 

0 

+  47 

+60 

0 

+ 

40 

+ 

20 

-  40 

_ 

40 

-  40 

+ 

40 

0 

0 

+55 

+ 

35 

^ 

35 

+ 

17 

0 

+ 

17 

-  17 

0 

0 

0 

+50 

- 

16 

- 

16 

0 

0 

- 

16 

0 

- 

16 

0 

0 

+45 

- 

14 

- 

14 

0 

0 

0 

0 

0 

0 

+  14 

+40 

+ 

39 

- 

26 

+ 

26 

-  13 

- 

39 

-  26 

+ 

13 

0 

-  13 

+35 

+ 

24 

_ 

24 

_ 

37 

-  24 

_ 

49 

0 

+ 

24 

_ 

24 

0 

+30 

+ 

12 

+ 

23 

0 

-  35 

0 

0 

0 

- 

35 

+  12 

+25 

- 

11 

+ 

22 

+ 

11 

0 

+ 

22 

0 

- 

11 

- 

22 

0 

+20 

+ 

11 

+ 

11 

0 

0 

+ 

32 

-  11 

+ 

21 

0 

0 

+15 

+ 

21 

+ 

31 

+ 

21 

+  10 

+ 

10 

+  10 

+ 

21 

0 

-  10 

+10 

+ 

10 

0 

^ 

10 

-  20 

0 

0 

+ 

30 

+ 

30 

+  10 

+  5 

- 

10 

- 

30 

- 

20 

-  20 

0 

+  10 

+ 

20 

+ 

10 

-  10 

0 

- 

10 

- 

10 

- 

20 

0 

+ 

50 

+  10 

0 

- 

30 

-  50 

-  5 

+ 

10 

+ 

30 

+ 

20 

+  20 

+ 

20 

+  10 

- 

10 

- 

40 

0 

-10 

+ 

20 

+ 

10 

0 

0 

+ 

20 

-  10 

- 

10 

0 

+  20 

-15 

+ 

31 

0 

_ 

10 

-  10 

^ 

21 

-  21 

0 

+ 

31 

-  10 

-20 

- 

43 

+ 

11 

+ 

21 

+  11 

- 

32 

-  32 

+ 

11 

- 

11 

-  21 

-25 

- 

44 

- 

11 

+ 

33 

0 

- 

22 

-  44 

-I- 

33 

- 

33 

-  22 

-30 

- 

23 

- 

12 

- 

23 

-  12 

- 

12 

-  12 

+ 

35 

0 

-  23 

-35 

0 

- 

12 

0 

+  12 

0 

-  12 

0 

- 

24 

0 

-40 

_ 

26 

_ 

13 

0 

0 

0 

-  26 

_ 

39 

_ 

26 

-  26 

-45 

+ 

28 

0 

0 

0 

0 

0 

0 

0 

0 

-50 

- 

13 

+ 

26 

+ 

13 

-  13 

- 

13 

0 

- 

26 

- 

13 

0 

-55 

- 

17 

0 

- 

17 

0 

0 

0 

- 

35 

- 

35 

-  35 

-60 

- 

80 

- 

60 

- 

20 

-  40 

- 

20 

-  20 

0 

+ 

20 

0 

-65 

0 

0 

0 

0 

0 

0 

+ 

24 

+ 

24 

+  24 

-70 

- 

58 

0 

0 

0 

0 

-  29 

0 

+ 

29 

+  29 

-75 

- 

120 

- 

77 

- 

77 

-  39 

- 

39 

0 

0 

0 

0 

-80 

- 

120 

- 

58 

- 

120 

-120 

- 

58 

-  58 

- 

58 

0 

0 

-85 

0 

0 

+120 

+  120 

0 

0 

0 

0 

0 

%orth  latitudes  positive,  south  latitudes  negative 
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Table  45— Continued 

Values  of  f=[dX/dX+d(Yslne)/d9]  cosec  6  for  1945 

expressed  In  gammas  per  degree  of  arc,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east 

long 

itude  in 

de 

grees 

In  degrees^ 

270 

275 

280 

285 

290 

295 

300 

305 

310 

+85 

+120 

+  120 

+230 

+120 

+120 

0 

-120 

+  120 

-120 

+80 

+ 

58 

- 

58 

-170 

- 

230 

- 

120 

+120 

+  120 

+ 

58 

0 

+75 

0 

+120 

+  39 

+  120 

+  120 

- 

39 

-190 

- 

77 

-  39 

+70 

- 

29 

+ 

29 

+  29 

+ 

58 

+  120 

+  120 

+  120 

- 

58 

-  88 

+65 

+ 

24 

0 

0 

0 

+ 

24 

0 

+120 

+ 

71 

-  47 

+60 

_ 

60 

0 

+  60 

_ 

40 

0 

0 

-  20 

0 

+  20 

+55 

0 

- 

52 

+  35 

+ 

52 

+ 

17 

0 

-  35 

+ 

52 

0 

+50 

+ 

62 

+ 

16 

-  31 

- 

16 

+ 

31 

- 

16 

-  31 

+ 

16 

+  16 

+45 

+ 

42 

0 

-  28 

0 

+ 

40 

+ 

42 

+  .42 

+ 

14 

0 

+40 

0 

- 

52 

0 

+ 

26 

+ 

26 

- 

13 

-  13 

+ 

26 

-  26 

+35 

+ 

49 

0 

+  49 

+ 

12 

0 

+ 

12 

-  24 

_ 

24 

-  12 

+30 

+ 

23 

+ 

23 

+  35 

+ 

23 

0 

- 

35 

-  12 

- 

23 

+  12 

+25 

- 

33 

+ 

33 

-  22 

0 

+ 

22 

- 

22 

-  33 

- 

44 

0 

+20 

+ 

21 

- 

21 

-  32 

+ 

11 

+ 

32 

- 

32 

+  11 

- 

11 

0 

+15 

- 

10 

+ 

10 

+  31 

0 

0 

- 

21 

-  31 

0 

0 

+  10 

0 

+ 

10 

-  20 

+ 

10 

_ 

20 

_ 

20 

0 

0 

+  20 

+  5 

- 

10 

0 

-  10 

+ 

20 

- 

20 

+ 

20 

+  10 

0 

+  10 

0 

- 

10 

- 

20 

+  10 

- 

10 

- 

10 

- 

10 

0 

0 

+  20 

-  5 

+ 

20 

0 

-  10 

- 

20 

0 

0 

+  10 

0 

-  10 

-10 

0 

- 

30 

-20 

0 

+ 

20 

- 

10 

+  10 

+ 

10 

0 

-15 

_ 

21 

_ 

21 

+  10 

+ 

21 

+ 

21 

_ 

10 

0 

+ 

21 

0 

-20 

- 

11 

+ 

43 

+  11 

0 

0 

0 

-  11 

0 

+  11 

-25 

- 

22 

+ 

44 

+  22 

- 

22 

- 

33 

+ 

22 

+  11 

- 

11 

+  11 

-30 

0 

+ 

12 

+  12 

0 

- 

35 

+ 

12 

-  12 

0 

0 

-35 

- 

12 

- 

24 

-  24 

+ 

37 

+ 

49 

0 

0 

+ 

24 

+  24 

-40 

_ 

39 

+ 

13 

+  26 

0 

+ 

26 

+ 

13 

-  39 

+ 

26 

-  13 

-45 

0 

0 

0 

- 

14 

- 

14 

- 

42 

-  14 

+ 

28 

+  14 

-50 

0 

0 

0 

0 

0 

- 

13 

+  13 

+ 

13 

+  13 

-55 

- 

17 

0 

0 

+ 

17 

- 

17 

0 

0 

0 

0 

-60 

0 

0 

-  20 

0 

+ 

20 

- 

80 

0 

- 

20 

-  40 

-65 

0 

0 

0 

+ 

47 

+ 

24 

+ 

24 

+140 

+120 

+  71 

-70 

0 

- 

28 

0 

0 

+ 

28 

+120 

+150 

+ 

88 

+  150 

-75 

- 

77 

+ 

39 

0 

0 

0 

+ 

39 

+  77 

+ 

77 

+  120 

-80 

- 

58 

0 

0 

0 

0 

0 

0 

0 

+  58 

-85 

0 

0 

0 

0 

0 

0 

+  120 

0 

+120 

^North  latitudes  positive,  south  latitudes  negative 
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Table  45— Concluded 

Values  of  f=[dX/dX+d(Ysine)/de]  cosec  6  for  1945 

expressed  in  gammas  per  degree  of  arc,  for  5-degree  Intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east 

long 

itude  in 

de 

grees 

in  degrees^ 

3-15 

320 

325 

330 

335 

340 

345 

350 

355 

+85 

0 

0 

0 

+120 

0 

0 

+  120 

0 

-120 

+80 

0 

0 

- 

58 

- 

58 

0 

+  120 

+230 

+120 

+120 

+75 

0 

- 

77 

- 

77 

- 

160 

0 

+  120 

+120 

0 

0 

+70 

- 

58 

- 

29 

0 

+120 

+ 

58 

0 

0 

-  29 

-  88 

+65 

- 

47 

- 

24 

0 

0 

- 

24 

- 

24 

+  24 

+  71 

+  24 

+60 

_ 

60 

_ 

40 

_ 

60 

_ 

80 

+ 

60 

+ 

40 

-  20 

-  40 

-  60 

+55 

0 

- 

35 

- 

87 

- 

52 

- 

17 

0 

+  52 

-  17 

-  70 

+50 

+ 

31 

+ 

31 

0 

0 

0 

- 

16 

-  31 

+  62 

+  62 

+45 

+ 

14 

+ 

28 

+ 

14 

0 

- 

14 

0 

0 

0 

0 

+40 

- 

26 

+ 

26 

0 

- 

39 

+ 

13 

0 

-  13 

-  52 

-  26 

+35. 

0 

_ 

37 

0 

+ 

12 

_ 

24 

_ 

37 

-  37 

+  37 

+  12 

+30 

+ 

23 

0 

+ 

23 

- 

46 

- 

23 

0 

0 

+  12 

+  46 

+25 

+ 

22 

- 

11 

- 

11 

- 

33 

0 

+ 

11 

+  44 

+  33 

+  11 

+20 

'- 

32 

- 

11 

0 

0 

0 

- 

21 

-  21 

0 

-  11 

+15 

0 

0 

0 

0 

- 

21 

+ 

31 

-  21 

-  21  . 

-  31 

+10 

0 

_ 

10 

_ 

20 

0 

_ 

30 

_ 

30 

-  30 

-  41 

-  30 

+  5 

0 

+ 

10 

0 

+ 

10 

+ 

10 

- 

20 

-  10 

-  20 

-  50 

0 

- 

30 

- 

10 

+ 

10 

+ 

40 

+ 

30 

0 

0 

0 

-  30 

-  5 

- 

10 

0 

0 

+ 

30 

+ 

40 

+ 

10 

-  20 

+  10 

-  30 

-10 

- 

10 

0 

+ 

20 

+ 

10 

+ 

20 

+ 

30 

-  10 

0 

0 

-15 

+ 

31 

+ 

10 

+ 

21 

0 

+ 

10 

_ 

10 

+  21 

+  31 

+  41 

-20 

+ 

32 

- 

11 

- 

32 

+ 

32 

+ 

74 

+ 

11 

+  11 

-  11 

+  43 

-25 

+ 

33 

0 

- 

11 

+ 

33 

+ 

44 

+ 

11 

-  11 

+  11 

-  11 

-30 

0 

0 

0 

+ 

23 

+ 

46 

+ 

35 

0 

0 

-  35 

-35 

0 

0 

0 

- 

24 

+ 

12 

+ 

37 

-  12 

0 

+  12 

-40 

_ 

26 

_ 

26 

0 

+ 

26 

+ 

13 

_ 

13 

-  39 

-  13 

-  26 

-45 

- 

28 

0 

0 

- 

14 

0 

- 

28 

0 

-  14 

-  42 

-50 

+ 

13 

- 

13 

0 

0 

- 

13 

- 

26 

+  13 

0 

0 

-55 

0 

0 

0 

+ 

17 

0 

+ 

17 

0 

0 

+  17 

-60 

- 

20 

0 

- 

20 

0 

0 

0 

-  20 

-  80 

-120 

-65 

0 

0 

0 

_ 

95 

u 

140 

_ 

140 

-140 

-170 

-190 

-70 

+290 

+ 

58 

0 

0 

- 

180 

-200 

-180 

-180 

-200 

-75 

+  160 

+ 

77 

+ 

39 

0 

- 

77 

- 

39 

-120 

-120 

-120 

-80 

+  120 

+  170 

0 

+ 

58 

+  170 

0 

0 

0 

+  58 

-85 

- 

120 

+  120 

0 

0 

0 

0 

0 

0 

+120 

^North  latitudes  positive,  south  latitudes  negative 
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Table  47 


Values  of  magnetic  declination  (D)  for  1945 

expressed  in  degrees,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


Geographic  east  longitude  in  degrees 


10 


15 


20 


25 


30 


35 


40 


+85 

- 

23.8 

- 

21.0 

-  16.0 

-  9.5 

- 

4.9 

- 

2.0 

+ 

2.0 

+ 

4.5 

+ 

8.0 

+80 

- 

13.1 

- 

10.0 

-  7.2 

-  4.5 

- 

0.4 

+ 

3.7 

+ 

7.8 

+ 

11.6 

+ 

15.2 

+75 

- 

12.0 

- 

10.0 

-  6.4 

-  2.8 

+ 

0.8 

+ 

4.0 

+ 

7.2 

+ 

10.7 

+ 

15.2 

+70 

- 

13.0 

- 

9.2 

-  6.0 

-  3.1 

- 

0.2 

+ 

3.4 

r 

6.6 

+ 

9.4 

+ 

13.2 

+65 

- 

12.5 

- 

8.7 

-  6.0 

-  3.6 

- 

0.2 

+ 

4.0 

+ 

6.7 

+ 

8.9 

+ 

11.7 

+6a 

_ 

11.0 

_ 

8.7 

-  6.2 

-  2.8 

+ 

0.1 

+ 

3.2 

+ 

5.3 

+ 

8.5 

+ 

9.4 

+55 

- 

10.7 

- 

9.0 

-  5.6 

-  2.0 

- 

0.7 

+ 

1.7 

+ 

3.7 

+ 

5.6 

+ 

7.8 

+50 

- 

9.2 

- 

7.0 

-  4.6 

-  2.2 

- 

0.4 

+ 

1.6 

+ 

2.8 

+ 

4.9 

+ 

5.8 

+45 

- 

8.4 

- 

6.4 

-  4.5 

-  2.4 

- 

0.8 

+ 

1.2 

+ 

2.7 

+ 

3.8 

+ 

5.1 

+40 

- 

8.5 

- 

6.4 

-  4.4 

-  2.6 

- 

0.9 

+ 

0.6 

+ 

1.8 

+ 

3.0 

+ 

4.1 

+35 

_ 

8.4 

_ 

6.4 

-  4.5 

-  2.7 

_ 

1.2 

+ 

0.2 

+ 

1.3 

+ 

2.2 

+ 

3.1 

+30 

- 

8.1 

- 

6.3 

-  4.7 

-  3.0 

- 

1.6 

- 

0.3 

+ 

0.6 

+ 

1.4 

+ 

2.0 

+25 

- 

8.8 

- 

6.7 

-  4.8 

-  3.4 

- 

1.8 

- 

0.7 

+ 

0.1 

+ 

0.8 

+ 

1.4 

+20 

- 

8.7 

- 

7.0 

-  5.2 

-  3.8 

- 

2.4 

- 

1.3 

- 

0.5 

+ 

0.3 

+ 

0.9 

+15 

- 

9.8 

- 

7.7 

-  5.9 

-  3.9 

- 

2.8 

- 

1.8 

- 

0.9 

- 

0.2 

+ 

0.3 

+10 

_ 

10.7 

_ 

8.6 

-  8.6 

-   4.9 

_ 

3.6 

_ 

2.4 

_ 

1.5 

_ 

0.8 

- 

0.4 

+  5 

- 

12.1 

- 

10.0 

-  7.9 

-  6.1 

- 

4.5 

- 

3.5 

- 

2.7 

- 

1.7 

- 

0.9 

0 

- 

14.3 

- 

11.9 

-  9.6 

-  7.6 

- 

6.1 

- 

4.6 

- 

3.8 

- 

2.7 

- 

1.8 

-  5 

- 

16.6 

- 

14.3 

-  11.9 

-  10.1 

- 

7.9 

- 

6.4 

- 

5.2 

- 

3.6 

- 

2.7 

-10 

- 

19.3 

- 

17.2 

-  14.8 

-  12.6 

- 

10.5 

- 

8.8 

- 

6.9 

- 

5.2 

- 

4.2 

-15 

_ 

22.2 

_ 

19.8 

-  17.8 

-  15.2 

_ 

13.3 

- 

11.5 

- 

9.3 

- 

7.8 

- 

6.3 

-20 

- 

24.6 

- 

22.8 

-  20.7 

-  18.4 

- 

16.6 

- 

14.1 

- 

12.1 

- 

10.3 

- 

10.1 

-25 

- 

26.7 

- 

25.5 

-  23.4 

-  21.2 

- 

19.7 

- 

17.3 

- 

15.3 

- 

14.0 

- 

13.9 

-30 

_ 

28.0 

- 

27.3 

-  25.9 

-  24.4 

- 

22.4 

- 

20.0 

- 

18.2 

- 

17.6 

- 

17.7 

-35 

- 

28.8 

- 

28.3 

-  27.4 

-  25.8 

- 

24.0 

- 

22.3 

- 

20.6 

- 

20.0 

- 

20.5 

-40 

^ 

28.2 

^ 

28.5 

-  28.2 

-  26.7 

_ 

25.2 

_ 

24.5 

- 

23.8 

- 

24.0 

- 

25.0 

-45 

- 

27.0 

- 

27.8 

-  27.6 

-  26.8 

- 

26.1 

- 

26.0 

- 

26.3 

- 

27.2 

- 

28.8 

-50 

- 

25.9 

- 

26.5 

-  26.7 

-  26.7 

- 

26.7 

- 

26.8 

- 

27.2 

- 

28.4 

- 

30.3 

-55 

- 

23.0 

- 

25.0 

-  26.4 

-  27.4 

- 

27.9 

- 

28.6 

- 

29.4 

- 

30.9 

- 

33.9 

-60 

- 

23.2 

- 

25.4 

-  27.3 

-  28.8 

- 

30.1 

- 

32.2 

- 

35.2 

- 

37.6 

- 

40.4 

-65 

_ 

24.8 

^ 

27.1 

-  29.6 

-  32.4 

_ 

35.1 

_ 

37.8 

- 

40.4 

- 

42.7 

- 

44.4 

-70 

- 

27.0 

- 

30.4 

-  33.8 

-  36.8 

- 

40.0 

- 

42.6 

- 

45.0 

- 

47.4 

- 

50.0 

-75 

- 

30.0 

- 

33.2 

-  37.4 

-  40.0 

- 

44.6 

- 

47.6 

- 

50.7 

- 

53.4 

- 

56.0 

-80 

- 

30.5 

- 

35.9 

-  40.5 

-  44.8 

- 

49.5 

- 

53.9 

- 

57.5 

- 

61.7 

- 

65.0 

-85 

- 

32.0 

- 

37.0 

-  42.0 

-  47.0 

- 

52.0 

- 

57.0 

- 

62.0 

- 

67.0 

- 

72.0 

^North  latitudes  positive,  south  latitudes  negative 
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.  Table  47 — Continued 

Values  of  magnetic  declination  (D)  for  1945 

expressed  In  degrees,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latl  tilde 

Geographic  east 

longitude  in  degrees 

in  degrees^ 

45 

50 

55 

60 

65 

70 

75^ 

80 

85 

+85 

+ 

12.0 

+ 

15.9 

+  20. 0 

+ 

26.8 

+ 

33.0 

+  40.5 

+  47.0 

+  54.0 

+  60.5 

+80 

+ 

18.2 

+ 

22.0 

+  25  ."5 

+ 

30.1 

+ 

36.0 

+  42.0 

+  44.8 

+  46.0 

+  46.9 

+75 

+ 

19.1 

+ 

21.9 

+  24.3 

+ 

26.8 

+ 

29.3 

+  32.8 

+  35.0 

+  33.7 

+  30.5 

+70 

+ 

16.8 

+ 

19.2 

+  20.9 

+ 

23.0 

+ 

24.2 

+  25.3 

+  25.8 

+  25.2 

+  24.3 

+65 

+ 

14.2 

+ 

16.5 

+  18.3 

+ 

19.2 

+ 

20.2 

+  20.8 

+  21.2 

+  21.1 

+  20.1 

+60 

+ 

11.2 

+ 

13.7 

+  14.3 

+ 

14.6 

+ 

15.6 

+  15.7 

+  15.0 

+  14.3 

+  13.2 

+55 

-+ 

10.2 

+ 

9.6 

+  10.8 

+ 

12.2 

+ 

12.3 

+  12.3 

+  11.6 

+  11.0 

+  9.7 

+50 

+ 

7.6 

+ 

8.4 

+  8.4 

+ 

9.1 

+ 

9.1 

+  9.2 

+  8.7 

+  7.8 

+  5.9 

+45 

+ 

6.0 

+ 

6.9 

+  6.9 

+ 

6.8 

+ 

6.9 

+  6.5 

+  5.4 

+  5.0 

+  4.3 

+40 

+ 

4.6 

+ 

5.0 

+  5.3 

+ 

5.3 

+ 

5.0 

+  4.4 

+  3.8 

+  3.0 

+  2.2 

+35 

+ 

3.6 

+ 

3.7 

+  3.8 

+ 

3.6 

+ 

3.3 

+  2.8 

+  2.2 

+  1.6 

+  1.0 

+30 

+ 

2.6 

+ 

2.7 

+  2.7 

+ 

2.3 

+ 

1.9 

+  1.4 

+  0.6 

+  0.1 

-  0.3 

+25 

+ 

1.7 

+ 

1.9 

+  1.7 

+ 

1.3 

+ 

0.8 

+  0.3 

-  0.4 

-   1.0 

-  1.2 

+20 

+ 

1.2 

+ 

1.3 

+  1.0 

+ 

0.5 

- 

0.1 

-  0.6 

-   1.2 

-   1.7 

-   1.8 

+15 

+ 

0.6 

+ 

0.7 

+  0.3 

- 

0.3 

- 

1.0 

-   1.6 

-  2.2 

-  2.4 

-  2.4 

+10 

0.0 

+ 

0.2 

-  0.2 

_ 

1.2 

_ 

2.0 

-  2.9 

-  3.1 

-  3.1 

-  2.9 

+  5 

- 

0.6 

- 

0.5 

-   1.0 

- 

2.4 

- 

3.3 

-  4.0 

-  4.3 

-  4.3 

-  3.7 

0 

- 

1.3 

- 

1.3 

-  2.3 

- 

3.7 

- 

4.7 

-  5.4 

-   5.6 

-  5.5 

-  4.5 

-  5 

- 

2.3 

- 

2.5 

-  3.9 

- 

5.5 

- 

6.6 

-  7.2 

-  7.3 

-  7.2 

-  5.7 

-10 

- 

4.1 

- 

4.8 

-  6.3 

- 

7.7 

- 

8.8 

-  9.4 

-  9.6 

-  9.0 

-  7.6 

-15 

_ 

6.8 

_ 

8.2 

-  9.0 

_ 

10.6 

_ 

12.0 

-  12.8 

-  12.9 

-  12.2 

-10.6 

-20 

- 

10.3 

- 

12.1 

-  13.2 

- 

14.6 

- 

16.2 

-  17.2 

-  16.8 

-  16.1 

-  14.6 

-25 

- 

13.6 

- 

16.4 

-  18.0 

- 

19.3 

- 

21.1 

-  21.8 

-  21.8 

-  21.0 

-  18.9 

-30 

- 

18.2 

- 

20.6 

-  22.7 

- 

24.8 

- 

26.1 

-  27.2 

-  27.5 

-  26.8 

-  24.4 

-35 

- 

21.9 

- 

24.7 

-  27.4 

- 

29.6 

- 

31.2 

-  32.2 

-  32.6 

-  32.0 

-  30.2 

-40 

_ 

27.0 

_ 

28.8 

-  31.4 

_ 

34.2 

_ 

36.3 

-  37.3 

-  38.1 

-  37.4 

-  34.3 

-45 

- 

30.6 

- 

31.8 

-  34.7 

- 

37.7 

- 

39.4 

-  40.8 

-  41.7 

-  42.2 

-  42.3 

-50 

- 

32.3 

- 

34.7 

-  37.5 

- 

40.6 

- 

43.0 

-  45.4 

-  46.3 

-  47.4 

-  46.8 

-55 

- 

36.9 

- 

40.6 

-  42.2 

- 

43.9 

- 

45.6 

-  47.8 

-  50.0 

-  50.7 

-  49.9 

-60 

- 

42.3 

- 

43.7 

-  45.4 

- 

47.8 

- 

49.8 

-  51.5 

-  53.5 

-  55.2 

-  55.4 

-65 

_ 

46.7 

_ 

48.7 

-  50.8 

_ 

52.5 

_ 

54.3 

-  56.0 

-  57.9 

-  59.6 

-  61.7 

-70 

- 

52.0 

- 

53.8 

-  55.9 

- 

57.8 

- 

59.8 

-  62.0 

-  65.0 

-  67.4 

-  70.0 

-75 

- 

58.9 

- 

61.6 

-  64.1 

- 

66.9 

- 

69.3 

-  72.5 

-  76.0 

-  79.0 

-  83.8 

-80 

- 

68.9 

- 

72.4 

-  76.1 

- 

80.0 

- 

84.6 

-  88.6 

-  93.5 

-  99.4 

-104.9 

-85 

- 

77.0 

- 

82.0 

-  87.0 

_2_ 

92.0 

j^ 

97.0 

-102.0 

-107.0 

-112.0 

-117.0 

^orth  latitudes  positive,  south  latitudes  negative 
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Table  47— Continued 


Values  of  magnetic  declination  (D)  for  1945 

expressed  in  degrees,  for  5-degree  intervals  of 

geo graphic  latitude  and  longi tude 


Geographic 

( 

Geographic  east 

longitude  in  degrees 

latitude 
in  degrees^ 

. 

90 

95 

100 

105 

110 

115 

120 

125 

130 

+85 

+ 

63.0 

+ 

63.0 

+ 

63.0 

+ 

61.8 

+ 

59.0 

+ 

57.3 

+ 

56.0 

+ 

54.0 

+ 

53.0 

+80 

+ 

44.7 

+ 

40.5 

+ 

36.4 

+ 

33.0 

+ 

28.0 

+ 

25.0 

+ 

22.2 

+ 

19.5 

+ 

16.8 

+75 

+ 

29.1 

+ 

27.0 

+ 

22.3 

+ 

17.6 

+ 

13.0 

+ 

8.0 

+ 

2.1 

- 

2.9 

- 

5.8 

+70 

+ 

21.6 

+ 

17.9 

+ 

13.0 

+ 

8.5 

+ 

2.8 

- 

2.7 

- 

9.3 

- 

13.2 

- 

14.6 

+65 

+ 

16.2 

+ 

12.3 

+ 

8.1 

+ 

3.3 

- 

1.4 

- 

6.4 

- 

11.0 

- 

13.8 

- 

15.0 

+60 

+ 

10.6 

+ 

7.2 

+ 

4.1 

+ 

0.8 

_ 

3.1 

_ 

6.6 

_ 

10.0 

_ 

13.3 

_ 

14.4 

+55 

+ 

6.8 

+ 

4.5 

+ 

2.1 

- 

0.8 

- 

3.6 

- 

7.3 

- 

9.9 

- 

11.4 

- 

12.1 

+50 

+ 

4.5 

+ 

1.8 

- 

0.1 

- 

2.0 

- 

4.1 

- 

6.6 

- 

9.0 

- 

10.1 

- 

10.6 

+45 

+ 

2.2 

+ 

0.4 

- 

0.8 

- 

2.5 

- 

4.3 

- 

5.8 

- 

7.3 

- 

8.4 

- 

9.1 

+40 

+ 

1.1 

0.0 

- 

1.1 

- 

2.2 

- 

3.7 

- 

4.9 

- 

5.8 

- 

6.8 

- 

7.3 

+35 

+ 

0.2 

_ 

0.6 

_ 

1.3 

_ 

1.9 

_ 

2.8 

_ 

3.8 

_ 

4.6 

- 

5.2 

_ 

5.7 

+30 

- 

0.6 

- 

0,8 

- 

1.2 

- 

1.7 

- 

2.1 

- 

2.6 

- 

3.1 

- 

3.6 

- 

4.2 

+25 

- 

1.2 

- 

1.2 

- 

1.2 

- 

1.2 

- 

1.3 

- 

1.3 

- 

1.7 

- 

2.1 

- 

2.4 

+20 

- 

1.7 

- 

1.4 

- 

1.0 

- 

0.6 

- 

0.3 

- 

0.3 

- 

0.4 

- 

0.6 

- 

0.9 

+15 

- 

1.9 

- 

1.4 

- 

0.8 

- 

0.2 

+ 

0.4 

+ 

0.7 

+ 

0.8 

+ 

0.7 

+ 

0.4 

+10 

_ 

2.2 

_ 

1.3 

_ 

0.3 

+ 

0.4 

+ 

1.0 

+ 

1.6 

+ 

1.7 

+ 

1.9 

+ 

1.6 

+  5 

- 

2.8 

- 

1.5 

- 

0.2 

+ 

0.8 

+ 

1.5 

+ 

2.1 

+ 

2.3 

+ 

2.5 

+ 

2.5 

0 

- 

3.3 

- 

2.0 

0.0 

+ 

1.0 

+ 

1.8 

+ 

2.3 

+ 

2.6 

+ 

3.0 

+ 

3.2 

-  5 

- 

4.2 

- 

2.6 

- 

0.6 

+ 

0.9 

+ 

1.8 

+ 

2.4 

+ 

2.8 

+ 

3.2 

+ 

3.6 

-10 

- 

5.7 

- 

3.7 

- 

1.4 

+ 

0.6 

+ 

1.7 

+ 

2.3 

+ 

2.9 

+ 

3.3 

+ 

3.7 

-15 

_ 

8.5 

_ 

5.8 

_ 

2.8 

_ 

0.4 

+ 

0.9 

+ 

1.6 

+ 

2.4 

+ 

3.1 

+ 

3.7 

-20 

_ 

12.0 

- 

8.8 

- 

5.2 

- 

2.4 

- 

0.4 

+ 

0.8 

+ 

2.1 

+ 

2.9 

+ 

3.7 

-25 

- 

16.0 

- 

12.9 

- 

9.0 

- 

5.4 

- 

2.8 

- 

0.4 

+ 

1.4 

+ 

2.6 

+ 

3.7 

-30 

- 

21.0 

- 

17.4 

- 

13.5 

- 

9.8 

- 

5.9 

- 

3.0 

0.0 

+ 

1.8 

+ 

3.5 

-35 

- 

27.9 

- 

24.0 

- 

19.2 

- 

15.0 

- 

10.6 

- 

5.9 

- 

3.1 

+ 

0.5 

+ 

2.7 

-40 

_ 

34.2 

_ 

29.1 

_ 

26.2 

_ 

21.9 

_ 

16.8 

- 

11.5 

- 

6.4 

- 

1.8 

+ 

1.4 

-45 

_ 

40.2 

- 

35.9 

- 

33.2 

- 

29.6 

- 

24.0 

- 

17.3 

- 

12.0 

- 

5.8 

- 

0.7 

-50 

- 

45.3 

- 

43.3 

- 

41.4 

- 

38.2 

- 

32.1 

- 

24.6 

- 

18.8 

- 

9.7 

- 

3.7 

-55 

- 

49.0 

- 

48.0 

- 

47.2 

- 

46.5 

- 

44.6 

- 

37.1 

- 

27.4 

- 

18.2 

- 

10.1 

-60 

- 

55.4 

- 

55.4 

- 

55.4 

- 

55.1 

- 

53.7 

- 

47.0 

- 

37.2 

- 

26.9 

- 

16.4 

-65 

63.4 

_ 

65.5 

_ 

66.5 

_ 

67.0 

_ 

64.9 

- 

60.0 

- 

54.0 

- 

45.9 

- 

38.0 

-70 

_ 

74.1 

- 

78.0 

- 

81.4 

- 

84.0 

- 

83.0 

- 

80.9 

- 

78.0 

- 

75.0 

- 

72.5 

-75 

_ 

88.8 

- 

94.0 

- 

98.8 

- 

102. 9 

- 

106. 7 

-: 

LIO.O 

_■ 

L13.0 

-115.0 

-119.7 

-80 

_ 

109.6 

- 

115.0 

- 

120.2 

- 

125. 2 

- 

L30.2 

-134.3 

-139.1 

-143.8 

-150.5 

-85 

- 

122.0 

- 

127.0 

- 

132.0 

- 

L37.0 

- 

L42.0 

-: 

L47.0 

-152.0 

-157.0 

-162.0 

^North  latitudes  positive,  south  latitudes  negative 
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Table  47— Continued 


Values  of  magnetic  declination  (D)  for  1945 

expressed  in  degrees,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

1  a  t  i  t  n  fi  p 

aeograpn 

ic  eas 

t 

longitud 

s  in  deg 

rees 

^  Of  \j  J.   w  Li  v^  ^ 

in  degrees^ 

135 

140 

145 

150 

155 

160 

165 

170 

+ 

175 

+85 

+  51.0 

+ 

50.8 

+ 

50.0 

+ 

50.8 

+ 

51.0 

+ 

52.0 

+ 

53.0 

+ 

54.0 

56.0 

+80 

+  13,6 

+ 

12.0 

+ 

11.0 

+ 

10.9 

+ 

12.0 

+ 

12.9 

+ 

16.0 

+ 

18.5 

+ 

22.8 

+75 

-  6.8 

- 

7.0 

- 

7.1 

- 

7.0 

- 

4.6 

- 

1.8 

+ 

1.2 

+ 

4.4 

+ 

8.1 

+70 

-  13c7 

- 

11.7 

- 

10,9 

- 

9.7 

- 

7.1 

- 

4.3 

- 

1.6 

+ 

2.2 

+ 

5.8 

+65 

-  14.1 

- 

13.4 

- 

12.2 

- 

10.9 

- 

8.2 

- 

5.5 

- 

2.4 

+ 

0.8 

+ 

4.0 

+60 

-  12.3 

_ 

11.9 

_ 

11.0 

_ 

10.2 

_ 

8.5 

_ 

5.4 

_ 

2.0 

+ 

0.8 

+ 

3.7 

+55 

-  12.1 

- 

11.6 

- 

10.6 

- 

8.9 

- 

7.3 

- 

4.6 

- 

2.3 

+ 

1.0 

+ 

4.2 

+50 

-10.9 

- 

10.6 

- 

9.3 

- 

7.4 

- 

5.9 

- 

3.4 

- 

1.1 

+ 

2.0 

+ 

4.4 

+45 

-  9.9 

- 

9.5 

- 

7.8 

- 

5.9 

- 

4.1 

- 

2.0 

+ 

0.4 

+ 

2.8 

+ 

6.0 

+40 

-  7.6 

- 

7.4 

- 

6.5 

- 

5.2 

- 

3.2 

- 

1.1 

+ 

1.5 

+ 

3.8 

+ 

6,4 

+35 

-  6.0 

_ 

6.0 

_ 

4.9 

_ 

3.5 

_ 

1.4 

+ 

0.5 

+ 

2.7 

+ 

5.0 

+ 

7.0 

+30 

-  4.3 

- 

4.0 

- 

3.4 

- 

2.0 

0.0 

+ 

1.7 

+ 

4.2 

+ 

6.0 

+ 

8.0 

+25 

-  2.6 

- 

2.4 

- 

1.8 

- 

0.5 

+ 

1.2 

+ 

3.1 

+ 

5.1 

+ 

6.8 

+ 

8.6 

+20 

-   1.0 

- 

0.7 

0.0 

+ 

1.0 

+ 

2,4 

+ 

4.0 

+ 

6.2 

+ 

7.5 

+ 

8.8 

+15 

1-  0.3 

+ 

0.8 

+ 

1.2 

+ 

2.2 

-h 

3.8 

+ 

5.1 

+ 

6.6 

+■ 

8.3 

+ 

9.2 

+10 

H   1.6 

+ 

1.9 

+ 

2.4 

+ 

3.5 

+ 

4.9 

+ 

6.2 

+ 

7.2 

+ 

8.0 

+ 

9.2 

+  5 

1-  2.5 

+ 

3.0 

+ 

3.6 

+ 

4.5 

+ 

5.5 

+ 

6.4 

+ 

7.8 

+ 

8.8 

+ 

9.2 

0       H 

h   3.4 

+ 

3.9 

+ 

4.4 

+ 

5.0 

+ 

6.0 

+ 

6.9 

+ 

8.2 

+ 

9.2 

+ 

9.4 

-  5       H 

t-   4.0 

+ 

4.4 

+ 

4.7 

+ 

5.4 

+ 

6.3 

+ 

7.2 

+ 

8.3 

+ 

9.1 

+ 

9.5 

-10        H 

H  4.1 

+ 

4.6 

+ 

5.1 

+ 

5.8 

+ 

6.9 

+ 

7.7 

+ 

8.5 

+ 

9.1 

+ 

9.8 

-15       H 

H  4.3 

+ 

5.0 

+ 

5.7 

+ 

6.4 

+ 

7.4 

+ 

8.2 

+ 

9.0 

+ 

9.8 

+ 

10,4 

-20      H 

H  4.5 

-1- 

5.3 

+ 

6.2 

+ 

7.2 

+ 

8.2 

+ 

9.0 

+ 

9.9 

+ 

11.0 

+ 

11.5 

-25      H 

h  4.7 

+ 

5.9 

+ 

6.9 

+ 

8.2 

+ 

9.2 

+ 

10.2 

+ 

11.1 

+ 

12.1 

+ 

12.5 

-30      H 

h  4.8 

+ 

6.3 

+ 

7.6 

+ 

9.1 

+ 

10,2 

+ 

12.0 

+ 

12.9 

-1- 

13.5 

+ 

14.1 

-35      H 

H  4.7 

+ 

6.9 

-t- 

8.4 

+ 

10.1 

+ 

11.3 

+ 

12.9 

-h 

14.2 

-1- 

15.0 

+ 

15.7 

-40      H 

h  4.1 

+ 

7.0 

+ 

9.4 

+ 

11.0 

+ 

12.8 

h 

14.4 

+ 

15.8 

+ 

17.0 

+ 

17.9 

-45      H 

1-  2.5 

+ 

6.3 

+ 

9.3 

+ 

11.6 

+ 

14.2 

+ 

16.2 

+ 

17.6 

+ 

19.1 

+ 

20.0 

-50      H 

h  0.5 

+ 

4.9 

+ 

9.6 

+ 

13.5 

+ 

16.3 

+ 

18.6 

+ 

20.9 

+ 

23.7 

+ 

21.7 

-55 

-  4.3 

+ 

3.3 

+ 

9.6 

+ 

16.1 

+ 

19.6 

+ 

23.4 

+ 

27.6 

+ 

28.6 

+ 

27.2 

-60 

-  5.3 

+ 

2.8 

+ 

12.9 

+ 

21.9 

+ 

27.1 

-^ 

31.5 

+ 

33.2 

+ 

37.7 

+ 

37.5 

-65 

-  28.0 

_ 

8.0 

+ 

12.0 

+ 

29.5 

+ 

47.5 

+ 

58.0 

+ 

61.0 

+ 

61.6 

+ 

58.0 

-70 

-  71.0 

- 

80.0 

-131,0 

+150.0 

+127.4 

+114,2 

+ 

93.3 

+ 

79.0 

+ 

75,9 

-75 

-127.0 

-138.0 

-158.0 

+176.0 

+160.0 

+145.0 

+130.0 

+119.0 

+106.0 

-80 

-156.8 

-165.0 

-174.0 

+178.2 

+169.5 

+162.5 

+154.0 

+145.5 

+137.5 

-85 

-167.0 

-172.0 

-177.0 

+178.0 

+173.0 

+166.0 

+159.4 

+154.0 

+150.0 

^North  latitudes  positive,  south  latitudes  negative 


k 
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Table  47— Continued 


Values  of  magnetic  declination  (D)  for  1945 

expressed  in  degrees,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

Geogra 

phic  east  : 

Longitude  in  degrees 

latitude 
in  degrees^ 

^ 

180 

185 

190 

195 

200 

205 

210 

215 

220 

+85 

+ 

57.0 

+ 

59.0 

+ 

61.0 

+ 

63.5 

+ 

67.0 

+ 

71.0 

+ 

76.5 

+ 

83.5 

+ 

92.0 

+80 

+ 

26.5 

+ 

29.5 

+ 

33.5 

+ 

37.2 

+ 

41.8 

+ 

45.6 

+ 

50.0 

+ 

54.2 

+ 

58.4 

+75 

+ 

12.9 

+ 

17.0 

+ 

20.9 

+ 

24.7 

+ 

28.5 

+ 

33.0 

+ 

38.0 

+ 

42.5 

+ 

46.9 

+70 

+ 

9.0 

+ 

13.0 

+ 

16.8 

+ 

19.8 

+ 

23.4 

+ 

26.9 

+ 

30.6 

+ 

35.1 

+ 

39.4 

+65 

+ 

7.3 

+ 

10.9 

+ 

14.8 

+ 

18.0 

+ 

21.9 

+ 

24.7 

+ 

28.5 

+ 

31.5 

+ 

34.6 

+60 

+ 

6.4 

+ 

9.5 

+ 

14.1 

+ 

16.8 

+ 

20.3 

+ 

22.4 

+ 

25.3 

+ 

27.8 

+ 

28.7 

+55 

+ 

7.9 

+ 

11.5 

+ 

13.8 

+ 

16.5 

+ 

18.8 

+ 

21.5 

+ 

22.7 

+ 

23.4 

+ 

25.9 

+50 

+ 

7.4 

+ 

10.6 

+ 

13.1 

+ 

15.4 

+ 

16.9 

+ 

18.2 

+ 

20.0 

+ 

23.1 

+ 

24.1 

+45 

+ 

8.7 

+ 

10.2 

+ 

12.8 

+ 

15.1 

+ 

17.1 

+ 

17.7 

+ 

19.1 

+ 

20.7 

+ 

20.8 

+40 

<■ 

9.1 

+ 

11.3 

+ 

12.6 

+ 

14.4 

+ 

15.8 

+ 

17.1 

+ 

17.8 

+ 

18.8 

+ 

19.3 

+35 

+ 

9.3 

+ 

10.8 

+ 

11.9 

+ 

13.4 

+ 

14.5 

+ 

15.3 

+ 

16.0 

+ 

16.6 

+ 

17.2 

+30 

+ 

9.6 

+ 

10.8 

+ 

11.7 

+ 

12.7 

+ 

13.2 

+ 

13.7 

+ 

14.3 

+ 

14.8 

+ 

14.7 

+25 

+ 

10.0 

+ 

10.6 

+ 

11.3 

+ 

11.9 

+ 

12.0 

+ 

12.3 

+ 

12.8 

+ 

12.9 

+ 

13.3 

+20 

+ 

9.8 

+ 

10.4 

+ 

11.0 

+ 

10.8 

+ 

10.9 

+ 

11.2 

+ 

11.6 

+ 

11.5 

+ 

11.7 

+15 

+ 

9.7 

+ 

10.2 

+ 

10.6 

+ 

10.3 

+ 

10.2 

+ 

10.2 

+ 

10.3 

+ 

10.1 

+ 

10.5 

+10 

+ 

9.6 

+ 

9.9 

+ 

9.9 

+ 

9.8 

+ 

9.4 

+ 

9.0 

+ 

8.9 

+ 

9.1 

+ 

9.6 

+  5 

+ 

9.5 

+ 

9,4 

+ 

9.2 

+ 

9.0 

+ 

8.9 

+ 

8.9 

+ 

8.9 

+ 

9.2 

+ 

9.5 

0 

+ 

9.6 

+ 

9.5 

+ 

9.0 

+ 

9.1 

+ 

8.8 

+ 

9.2 

+ 

9.2 

+ 

9.5 

+ 

9.4 

-  5 

+ 

9.9 

+ 

9.9 

+ 

9.7 

+ 

9.7 

+ 

9.3 

+ 

9.7 

+ 

9.7 

+ 

9.7 

+ 

9.7 

-10 

+ 

10.2 

+ 

10.6 

+ 

10.2 

+ 

10.3 

+ 

10.2 

+ 

10.3 

+ 

10.4 

+ 

10.4 

+ 

10.4 

-15 

+ 

11.2 

+ 

11.4 

+ 

11.2 

+ 

11.2 

+ 

11.0 

+ 

11.3 

+ 

11.3 

+ 

11.4 

+ 

11.4 

-20 

+ 

12.0 

+ 

12.3 

+ 

12.4 

+ 

12.4 

+ 

12.3 

+ 

12.6 

+ 

12.6 

+ 

12.7 

+ 

12.6 

-25 

+ 

13.0 

+ 

13.4 

+ 

13.7 

+ 

13.6 

+ 

14.0 

+ 

14.0 

+ 

14.0 

+ 

14.2 

+ 

13.9 

-30 

+ 

14.2 

+ 

14.9 

+ 

15.3 

+ 

15.2 

+ 

15.5 

+ 

15.7 

+ 

15.8 

+ 

15.7 

+ 

15.7 

-35 

+ 

16.1 

+ 

16.7 

+ 

17.1 

+ 

17.3 

+ 

17.6 

+ 

17.6 

+ 

17.7 

+ 

17.3 

+ 

17.0 

-40 

+ 

18.2 

+ 

19.0 

+ 

19.3 

+ 

19.5 

+ 

19.6 

+ 

19.6 

+ 

19.7 

+ 

19.5 

+ 

19.2 

-45 

+ 

20.6 

+ 

21.3 

+ 

21.6 

+ 

21.8 

+ 

21.9 

+ 

21.9 

+ 

21.7 

+ 

21.7 

+ 

21.8 

-50 

+ 

23.8 

+ 

25.2 

+ 

25.7 

+ 

25.0 

+ 

25.6 

+ 

25.7 

+ 

25.5 

+ 

25.2 

+ 

25.2 

,  -55 

+ 

28.7 

+ 

28.6 

+ 

29.1 

+ 

28.0 

+ 

28.9 

+ 

29.7 

+ 

28.7 

+ 

29.4 

+ 

30.0 

-60 

+ 

37.1 

+ 

37.0 

+ 

36.8 

+ 

36.4 

+ 

35.5 

+ 

34.3 

+ 

34.7 

+ 

35.1 

+ 

35.0 

-65 

+ 

52.0 

+ 

48.8 

+ 

46.9 

+ 

45.2 

+ 

44.0 

+ 

42.7 

+ 

42.0 

+ 

41.2 

+ 

40.8 

-70 

+ 

70.5 

+ 

66.1 

+ 

63.0 

+ 

60.5 

+ 

58.4 

+ 

56.8 

+ 

55.7 

+ 

55.1 

+ 

54.4 

-75 

+ 

95.0 

+ 

87.2 

+ 

83.0 

+ 

80.0 

+ 

78.0 

+ 

76.0 

+ 

74.0 

+ 

72.1 

+ 

70.8 

-80 

+130.0 

+125.0 

+118.9 

+113.8 

+107: 2 

+102.8 

+ 

97.0 

+ 

91.0 

+ 

88.1 

-85 

+145.0 

+140.0 

+136.0 

+131.0 

+126.7 

+122.0 

+117.0 

+112.0 

+107.0 

^North  latitudes  positive,  south  latitudes  negative 
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Table  47 — Continued     , 

Values  of  magnetic  declination  (D)  for  1945 

expressed  in  degrees,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east 

1 

sngitude 

in  de 

grees 

in  degrees^ 

225 

230 

235 

240 

245 

250 

255 

260 

265 

+85 

+105.0 

+118.0 

+136.0 

+152.0 

+170.0 

172.5 

160.0 

149.0 

135.0 

+80 

+  64.5 

+ 

72.1 

+ 

85.0 

+ 

99.5 

+114.5 

+142.5 

+174.0 

- 

149.5 

- 

134.0 

+75 

+  51.0 

+ 

56.2 

+ 

62.0 

+ 

69.5 

+ 

76.0 

+ 

83.5 

+ 

98.5 

- 

30.0 

- 

133.0 

+70 

+  43.1 

+ 

46.6 

+ 

50  <€> 

+ 

51.8 

+ 

51.0 

+ 

48.5 

+ 

34.5 

+ 

10.0 

- 

19.0 

+65 

f  35.8 

+ 

37.7 

+ 

40.0 

+ 

42.2 

+ 

41.4 

+ 

37.3 

+ 

26.5 

+ 

13.1 

- 

2.0 

+60 

f  29.9 

+ 

32.8 

+ 

33.4 

+ 

33.2 

+ 

31.4 

+ 

26.8 

+ 

21.4 

+ 

13.5 

+ 

4.0 

+55 

f  27.8 

+ 

28.7 

+ 

28.7 

+ 

28.0 

+ 

27.0 

+ 

24.0 

+ 

19.7 

+ 

13.3 

+ 

5.0 

+50 

f  24.6 

+ 

25.2 

+ 

25.4 

+ 

24.4 

+ 

23.0 

+ 

20.2 

+ 

16.7 

+ 

12.2 

+ 

6.8 

+45 

f  22.2 

+ 

22.4 

+ 

23.1 

+ 

21.0 

+ 

20.0 

+ 

17.1 

+ 

15.2 

+ 

11.6 

+ 

8.8 

+40 

f  19.1 

+ 

19.5 

+ 

19.3 

+ 

18.4 

+ 

17.6 

+ 

16.1 

+ 

14.4 

+ 

11.8 

+ 

8,4 

+35 

t-  17.4 

+ 

17.3 

+ 

17.0 

+ 

16.3 

+ 

15.6 

+ 

14.3 

+" 

13.2 

+ 

11.2 

+ 

8.6 

+30 

f  15.2 

+ 

14.7 

+ 

14.7 

+ 

14.5 

+ 

12.8 

+ 

13.0 

+ 

12.2 

+ 

10.4 

+ 

8.5 

+25 

♦■  13.3 

+ 

13.3 

+ 

13.2 

+ 

13.0 

+ 

11.9 

+ 

12.0 

+ 

11.2 

+ 

10.1 

+ 

9.0 

+20 

*■  11.9 

+ 

11.8 

+ 

11.7 

+ 

11.7 

+ 

11.2 

+ 

10.8 

+ 

10.2 

+ 

9.6 

+ 

8.9 

+15 

f  10.7 

+ 

10.7 

+ 

10.7 

+ 

10.7 

+ 

10.4 

+ 

10.4 

+ 

9.6 

+ 

9.5 

+ 

9.2 

+10 

^  10.0 

+ 

10.0 

+ 

9.9 

+ 

9.8 

+ 

9.8 

+ 

10.0 

+ 

9.9 

+ 

9.8 

+ 

9.2 

+  5 

^  9.5 

+ 

9.3 

+ 

9.2 

+ 

9.4 

+ 

9.6 

+ 

9.8 

+ 

10.2 

+ 

10.2 

+ 

9.7 

0 

e  9.0 

+ 

8.5 

+ 

8.9 

+ 

9.3 

+ 

9.7 

+ 

10.1 

+ 

10.5 

+ 

10.5 

+ 

10.1 

-  5 

e  9.3 

+ 

9.4 

+ 

9.6 

+ 

9.8 

+ 

10.0 

+ 

10.4 

+ 

10.7 

+ 

10. a 

+ 

10.6 

-10 

H  10.3 

+ 

10.4 

+ 

10.5 

+ 

10.5 

+ 

10.6 

+ 

10.8 

+ 

11.2 

+ 

11.3 

+ 

11.3 

-15 

t-  11.3 

+ 

11.4 

+ 

11.4 

+ 

11.3 

+ 

11.5 

+ 

11.6 

+ 

11.9 

+ 

12.1 

+ 

12.1 

-20 

H  12.7 

+ 

12.9 

+ 

;2.6 

+ 

12.4 

+ 

12.2 

+ 

13.0 

+ 

13.2 

+ 

13.3 

+ 

13.4 

-25 

H  14.1 

+ 

14.2 

+ 

13.9 

+ 

13.8 

+ 

14.1 

+ 

14.3 

+ 

14.6 

+ 

14.8 

+ 

14.9 

-30 

H  15.6 

+ 

15.8 

+ 

15.5 

+ 

15.7 

+ 

15.9 

+ 

16.3 

+ 

16.8 

+ 

16.7 

+ 

16.8 

-35 

r  17.3 

+ 

17.3 

+ 

17.4 

+ 

17.6 

+ 

17.7 

+ 

18.2 

+ 

19.1 

+ 

18.9 

+ 

18.9 

-40 

H  19.2 

+ 

19.3 

+ 

19.2 

+ 

19.7 

+ 

19.8 

+ 

20.1 

+ 

21.0 

+ 

21.3 

+ 

21.3 

-45 

^  21.7 

+ 

21.8 

+ 

21.7 

+ 

2?.  3 

+ 

22.4 

+ 

23.2 

+ 

23.6 

+ 

23,8 

+ 

23.3 

-50 

(•  25.2 

+ 

25.2 

+ 

25.4 

+ 

25.4 

+ 

25.3 

+ 

25.6 

+ 

26.2 

+ 

26.4 

+ 

25.6 

-55 

^  30.0 

+ 

29.8 

+ 

29.9 

+ 

29.7 

+ 

29.8 

+ 

30.1 

+ 

29.2 

+ 

29.1 

+ 

28.6 

-60 

(-  34.5 

+ 

34.4 

+ 

35.3 

+ 

35.0 

+ 

34.8 

+ 

34.2 

+ 

33.8 

+ 

32.7 

+ 

31.3 

-65 

f  40.7 

+ 

40.1 

+ 

39.8 

+ 

39.7 

+ 

39.4 

+ 

39.2 

+ 

38.5 

+ 

37.4 

+ 

35.5 

-70 

f  54.0 

+ 

52.8 

+ 

52.0 

+ 

51.2 

+ 

50.6 

+ 

49.5 

+ 

48.9 

+ 

46.4 

+ 

43.8 

-75 

*-  69.5 

+ 

68.3 

+ 

66.5 

+ 

65.2 

+ 

63.3 

+ 

61.4 

+ 

59.4 

+ 

56.0 

+ 

52.0 

-80 

f  85.0 

+ 

82.0 

+ 

79.2 

+ 

76.2 

+ 

73.1 

+ 

70.0 

+ 

66.0 

+ 

62.6 

+ 

58.0 

-85 

H02.0 

+ 

97.0 

+ 

92.0 

+ 

87.0 

+ 

82.0 

+ 

77.0 

+ 

72.0 

+ 

67.0 

+ 

62.0 

^North  latitudes  positive,  south  latitudes  negative 
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Table  47— Continued 

Values  of  magnetic  declination  (D)  for  1945 

expressed  in  degrees,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic 

-  east 

Ic 

)ngitude 

in  degrees 

in  degrees 

270 

275 

280 

285 

290 

295 

300 

305 

310 

+85 

-124.0 

-117.0 

-108.0 

-100.0 

92.0 

85.0 

79.5 

75.0 

. 

68.0 

+80 

-117.0 

-106.8 

- 

99.2 

- 

94.9 

- 

90.5 

- 

82.0 

- 

75.6 

- 

70.0 

- 

65.0 

+75 

-116.0 

-101.0 

- 

93.0 

- 

84.5 

- 

77.0 

- 

72.5 

- 

67.4 

- 

63.1 

- 

59.2 

+70 

- 

52.9 

- 

63.8 

- 

65.9 

- 

65.5 

- 

63.0 

- 

59.0 

- 

57.6 

- 

55.1 

- 

51.9 

+65 

- 

20.0 

- 

37.0 

- 

47.5 

- 

52.0 

- 

52.5 

- 

51.8 

- 

50.0 

- 

47.9 

- 

46.3 

+60 

_ 

13.5 

_ 

24.6 

_ 

33.8 

_ 

38.9 

_ 

42.4 

_ 

39.2 

_ 

41.7 

- 

41.4 

- 

39.8 

+55 

- 

3.7 

- 

13.6 

- 

20.4 

- 

26.2 

- 

31.0 

- 

34.1 

- 

36.0 

- 

36.6 

- 

35.0 

+50 

+ 

0.3 

- 

7.7 

- 

14.0 

- 

20.4 

- 

24.7 

- 

27.8 

- 

29.6 

- 

30.3 

- 

30.2 

+45 

+ 

2.9 

- 

2.0 

- 

9.2 

- 

14.3 

- 

19.0 

- 

22.9 

- 

25.0 

- 

26.9 

- 

26.8 

+40 

+ 

4.0 

+ 

0.7 

- 

5.7 

- 

10.0 

- 

14.6 

- 

18.6 

- 

21.1 

- 

23.2 

- 

23.9 

+35 

+ 

5.5 

+ 

1.3 

_ 

2.2 

_ 

7.1 

_ 

11.3 

_ 

15.0 

- 

18.2 

- 

20.4 

- 

21.6 

+30 

+ 

6.6 

+ 

3.2 

+ 

0.1 

- 

3.8 

- 

8.4 

- 

12.3 

- 

15.7 

- 

18.4 

- 

20.1 

+25 

+ 

7.3 

+ 

4.9 

+ 

2.0 

- 

2.0 

- 

5.9 

- 

10.0 

- 

13.7 

- 

16.2 

- 

18.3 

+20 

+ 

7.3 

+ 

5.4 

+ 

2.7 

- 

0.3 

- 

3.7 

- 

8.2 

- 

11.5 

- 

14.3 

- 

16.6 

+15 

+ 

8.2 

+ 

6.2 

+ 

4.2 

+ 

1.2 

- 

2.0 

- 

6.3 

- 

9.9 

- 

12.8 

- 

15.4 

+10 

+ 

8.4 

+ 

7.0 

+ 

5.1 

+ 

2.1 

_ 

1.0 

_ 

4.8 

_ 

8.5 

- 

11.6 

- 

14.3 

+  5 

+ 

8.9 

+ 

7.6 

+ 

5.4 

+ 

3.2 

- 

0.1 

- 

3.6 

- 

7.2 

- 

10.6 

- 

13.3 

0 

+ 

9.4 

+ 

8.1 

+ 

6.4 

+ 

3.9 

+ 

0.9 

- 

2.2 

- 

6.1 

- 

9.7 

- 

12.9 

-  5 

+ 

10.3 

+ 

8.9 

+ 

7.2 

+ 

4.7 

+ 

1.7 

- 

1.5 

- 

5.2 

- 

9.1 

- 

12.2 

-10 

+ 

11.0 

+ 

9.7 

+ 

8.1 

+ 

5.8 

+ 

2.6 

- 

0.5 

- 

4.1 

- 

8.3 

- 

11.7 

-15 

+ 

11.7 

+ 

10.7 

+ 

9.2 

+ 

7.0 

+ 

4.2 

+ 

0.4 

- 

3.0 

- 

7.2 

- 

10.9 

-20 

+ 

13.1 

+ 

12.0 

+ 

10.5 

+ 

8.5 

+ 

5.8 

+ 

1.8 

- 

2.0 

- 

5.8 

- 

10.1 

-25 

+ 

14.7 

+ 

14.0 

+ 

12.3 

+ 

9.9 

+ 

7.3 

+ 

3.4 

- 

0.5 

- 

4.8 

- 

9.2 

-30 

+ 

16.2 

+ 

16.2 

+ 

14.4 

+ 

11.5 

+ 

8.6 

+ 

5.2 

+ 

1.0 

- 

3.5 

- 

7.7 

-35 

+ 

18.6 

+ 

17.9 

+ 

16.2 

+ 

13.5 

+ 

9.8 

+ 

7.2 

+ 

2.9 

- 

1.2 

— 

5.6 

-40 

+ 

20.8 

+ 

19.8 

+ 

17.7 

+ 

16.1 

+ 

12.4 

+ 

9.2 

+ 

4.8 

+ 

0.5 

- 

3.5 

-45 

+ 

22.7 

+ 

21.8 

+ 

19.7 

+ 

17.3 

+ 

14.1 

+ 

10.8 

+ 

6.4 

+ 

1.9 

- 

2.0 

-50 

+ 

24.5 

+ 

23.2 

+ 

20.8 

+ 

18.7 

+ 

15.8 

+ 

12.4 

+ 

8.4 

+ 

4.7 

+ 

0.7 

-55 

+ 

27.3 

+ 

25.1 

+ 

22.8 

+ 

19.9 

+ 

17.0 

+ 

13.8 

+ 

10.1 

+ 

6.8 

+ 

3.0 

-60 

+ 

29.4 

+ 

27.3 

+ 

24.7 

+ 

22.0 

+ 

19.0 

+ 

15.8 

+ 

12.5 

+ 

9.0 

+ 

5.4 

-65 

+ 

33.2 

+ 

30.8 

+ 

27.5 

+ 

24.6 

+ 

21.5 

+ 

18.6 

+ 

16.4 

+ 

11.7 

+ 

7.9 

-70 

+ 

40.1 

+ 

36.6 

+ 

32.9 

+ 

30.6 

+ 

26.8 

+ 

23.7 

+ 

20.6 

+ 

15.4 

+ 

11.3 

-75 

+ 

47.4 

+ 

42.8 

+ 

38.4 

+ 

34.4 

+ 

30.0 

+ 

26.8 

+ 

23.2 

+ 

19.4 

+ 

15.0 

-80 

+ 

53.0 

+ 

48.0 

+ 

43.8 

+ 

38.3 

+ 

34.4 

+ 

29.1 

+ 

25.4 

+ 

21.0 

+ 

17.2 

-85 

+ 

57.0 

+ 

52.0 

+ 

47.0 

+ 

42.0 

+ 

38.0 

+ 

33.0 

+ 

28.0 

+ 

23.0 

+ 

18.0 

^North  latitudes  positive,  south  latitudes  negative 
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Table  47— Concluded 


Values  of  magnetic  declination  (D)  for  1945 

expressed  in  degrees,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

315 

320 

325 

330 

335 

340 

345 

350 

355 

+85 

- 

63.0 

- 

57.5 

- 

52.0 

-  47.0 

-  39.0 

-  35.0 

-  30.7 

-  28.0 

-  26.0 

+80 

- 

60.0 

- 

54.5 

- 

49.0 

-  44.2 

-  39.2 

-  34.0 

-  27.4 

-  19.2 

-  16.1 

+75 

- 

54.6 

- 

49.8 

- 

46.1 

-  42.4 

-  37.8 

-  32.1 

-  23.0 

-  14.0 

-  12.0 

+70 

- 

48.8 

- 

45.5 

- 

42.9 

-  39.2 

-  34.0 

-  29.4 

-  25.2 

-  20.8 

-  17.0 

+65 

- 

42.5 

- 

40.2 

- 

37.7 

-  34.2 

-  30.6 

-  26.9 

-  23.0 

-  19.3 

-  15.7 

+60 

_ 

38.2 

_ 

35.7 

_ 

32.7 

-  30.3 

-  27.b 

-  24.1 

-  20.5 

-  17.4 

-  14.7 

+55 

- 

32.8 

- 

30.9 

- 

29.1 

-  27.2 

-  24.3 

-  21.3 

-  13.6 

-  15.8 

-  13.3 

+50 

- 

29.4 

- 

28.4 

- 

26.9 

-  24.4 

-  21.4 

-  19.2 

-  16.6 

-  14.2 

-  11.8 

+45 

- 

26.5 

- 

25.7 

- 

24.3 

-  22.2 

-  20.4 

-  17.3 

-  16.1 

-  12.0 

-  10.3 

+40 

- 

24.1 

- 

23.8 

- 

22.5 

-  20.0 

-  18.7 

-  16.7 

-  14.8 

-  12.5 

-  10.4 

+35 

_ 

22.6 

_ 

22.3 

_ 

21.9 

-  19.7 

-  18.3 

-  16.3 

-  13.9 

-  12.4 

-  10.3 

+30 

- 

21.1 

- 

21.2 

- 

20.2 

-  19.5 

-  18.3 

-  16.2 

-  14.5 

-  12.2 

-  9.7 

+25 

- 

19.7 

- 

20.4 

- 

20.3 

-  20.2 

-  18.5 

-  16.3 

-  14.6 

-  12.2 

-  10.0 

+20 

- 

18.5 

- 

20.0 

- 

20.1 

-  20.2 

-  18.9 

-  17.2 

-  14.9 

-  12.8 

-  10.5 

+15 

- 

17.4 

- 

19.3 

- 

20.1 

-  20.0 

-  19.6 

-  18.1 

-  16.2 

-  14.0 

-  11.6 

+10 

_ 

16.9 

_ 

18.8 

_ 

20.1 

-  20.9 

-  20.5 

-  19.2 

-  17.4 

-  15.4 

-  13.0 

+  5 

- 

16.0 

- 

18.4 

- 

20.1 

-  21.2 

-  21.3 

-  20.8 

-  19.0 

-  17.0 

-  14.7 

0 

- 

15.6 

- 

18.0 

- 

20.0 

-  21.4 

-  21.9 

-  21.6 

-  20.7 

-  18.8 

-  16.8 

-  5 

- 

15.3 

- 

17.8 

- 

20.0 

-  21.4 

-  22.4 

-  22.5 

-  2?.0 

-  20.6 

-  19.0 

-10 

- 

15.2 

- 

17.7 

- 

19.9 

-  21.6 

-  22.8 

-  23.3 

-  23.6 

-  2S.7 

-  21.2 

-15 

_ 

14.6 

_ 

17.3 

_ 

19.9 

-  21.9 

-  24.1 

-  24.3 

-  25.1 

-  24.3 

-  23.5 

-20 

- 

13.8 

- 

16.9 

- 

19.3 

-  21.7 

-  23.8 

-  24.7 

-  25.7 

-  26.0 

-  25.0 

-25 

- 

12.6 

- 

16.1 

- 

18.9 

-  21.2 

-  23.6 

-  25.0 

-  26.3 

-  26.8 

-  26.6. 

-30 

- 

11.1 

- 

14.6 

-" 

17.9 

-  20.6 

-  22.8 

-  24.5 

-  26.4 

-  27.4 

-  27.9 

-35 

- 

9.7 

- 

13.0 

- 

16.1 

-  19.6 

-  21.7 

-  23.5 

-  25.0 

-  26.5 

-  27.6 

-40 

_ 

7.5 

_ 

11.3 

_ 

14.2 

-  17.5 

-  20.1 

-  22.3 

-  24.5 

-  26.9 

-  27.8 

-45 

- 

5.7 

- 

9.4 

- 

12.4 

-  15.6 

-  18.0 

-  20.6 

-  23.2 

-  24.6 

-  25.8 

-50 

- 

2.9 

- 

6.5 

- 

9.6 

-  12.8 

-  15.4 

-  18.2 

-  20.6 

-  22.8 

-  24.7 

-55 

- 

0.4 

- 

3.8 

- 

7.2 

-  10.4 

-  13.6 

-  16.4 

-  18.2 

-  20.3 

-  21.1 

-60 

+ 

2.0 

- 

1.0 

- 

4.0 

-  6.8 

-  10.3 

-  13.6 

-  16.2 

-  19,2 

-  21.1 

-65 

+ 

4.4 

+ 

1.6 

_ 

1.7 

-  4.6 

-  7.8 

-  11.3 

-  15.3 

-  19.0 

-  21.9 

-70 

+ 

7.4 

+ 

4.2 

+ 

0.8 

-  2.8 

-  6.2 

-  9.5 

-  .14.4 

-  19.6 

-  23.0 

-75 

+ 

10.9 

+ 

7.2 

+ 

3.0 

-  1.0 

-  5.0 

-  9.0 

-  14.2 

-  19.5 

-  24.8 

-80 

+ 

12.1 

+ 

8.8 

+ 

4.5 

-   1.0 

-   5.8 

-   9.7 

-  15.0 

-  20.5 

-  25.0 

-85 

+ 

13.0 

+ 

8.0 

+ 

3.0 

-  2.0 

-   7.0 

-  12.0 

-  17.0 

-  22.0 

-  27.0 

North  latitudes  positive,  south  latitudes  negative 
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Table  48 

Values  of  horizontal  intensity  (H)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


Geographic  east  longitude  in  degrees 


10 


15 


20 


25 


30 


35 


40 


+85 

51 

50 

50 

50 

50 

49 

49 

48 

47 

+80 

71 

■  72 

72 

71 

70 

69 

68 

67 

66 

+75 

92 

93 

93 

93 

91 

89 

88 

87 

86 

+70 

110 

111 

111 

111 

110 

109 

107 

106 

105 

+65 

127 

128 

127 

126 

126 

127 

127 

128 

127 

+60 

144 

148 

152 

149 

148 

149 

151 

148 

148 

+55 

167 

169 

172 

172 

172 

173 

175 

175 

175 

+50 

192 

194 

196 

197 

198 

199 

197 

201 

201 

+45 

215 

219 

221 

222 

222 

222 

227 

225 

227 

+40 

241 

244 

247 

248 

249 

251 

253 

253 

254 

+35 

267 

269 

271 

273 

276 

278 

280 

283 

280 

+30 

291 

294 

296 

296 

297 

300 

304 

306 

308 

+25 

309 

314 

313 

312 

314 

318 

326 

329 

331 

+20 

320 

325 

327 

328 

332 

334 

340 

344 

347 

+  15 

326 

332 

333 

335 

339 

344 

346 

349 

355 

+10 

318 

322 

326 

330 

334 

339 

343 

347 

351 

+  5 

304 

308 

313 

315 

318 

327 

332 

334 

338 

0 

285 

288 

289 

291 

296 

301 

310 

313 

318 

-  5 

261 

262 

263 

266 

268 

273 

277 

282 

288 

-10 

240 

238 

238 

237 

238 

242 

246 

248 

256 

-15 

215 

212 

209 

210 

209 

212 

214 

216 

219 

-20 

196 

192 

190 

187 

183 

181 

183 

186 

188 

-25 

178 

174 

170 

167 

163 

158 

157 

160 

166 

-30 

168 

163 

156 

152 

147 

145 

140 

140 

148 

-35 

162 

155 

148 

144 

139 

135 

134 

137 

139 

-40 

159 

153 

147 

141 

137 

136 

135 

136 

138 

-45 

162 

157 

150 

144 

139 

139 

139 

141 

144 

-50 

170 

163 

156 

152 

148 

148 

148 

149 

152 

-55 

176 

169 

162 

159 

154 

152 

152 

156 

158 

-60 

177 

170 

166 

162 

159 

158 

160 

165 

171 

-65 

178 

172 

169 

168 

169 

170 

175 

180 

186 

-70 

182 

179 

179 

180 

183 

188 

192 

199 

202 

-75 

191 

191 

192 

196 

199 

202 

205 

208 

206 

-80 

190 

192 

192 

193 

194 

194 

194 

193 

191 

-85 

172 

173 

173 

173 

172 

172 

172 

171 

170 

^North  latitudes  positive,  south  latitudes  negative 
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Table  48 — Continued 


Values  of  horizontal  Intensity  (H)  of  magnetic  field  for  1945 

expressed  In  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees^ 


45 


Geographic  east  longitude  in  degrees 


50 


55 


60 


65 


70 


75 


80 


85 


+85 

46 

45 

■   44 

43 

42 

40 

38 

36 

34 

+80 

65 

63 

61 

58 

55 

53 

50 

46 

41 

+75 

85 

83 

80 

76 

73 

70 

67 

63 

56 

+70 

103 

100 

97 

95 

92 

89 

84 

79 

76 

+65 

124 

123 

122 

120 

117 

114 

110 

107 

104 

+60 

147 

148 

146 

146 

143 

142 

140 

137 

132 

+55 

174 

172 

172 

173 

172 

172 

171 

171 

167 

+50 

201 

202 

201 

199 

201 

202 

202 

203 

207 

+45 

227 

228 

228 

229 

230 

230 

231 

239 

242 

+40 

252 

256 

258 

261 

263 

266 

270 

275 

282 

+35 

284 

286 

287 

289 

293 

297 

302 

309 

313 

+30 

311 

313 

315 

319 

322 

329 

334 

338 

345 

+25 

333 

336 

338 

343 

348 

353 

359 

366 

373 

+20 

351 

354 

358 

362 

367 

373 

380 

386 

391 

+  15 

360 

364 

367 

372 

377 

383 

390 

396 

401 

+10 

356 

361 

365 

372 

378 

383 

388 

396 

402 

+  5 

342 

347 

354 

362 

368 

375 

381 

390 

395 

0 

325 

327 

332 

343 

350 

358 

363 

371 

380 

-  5 

297 

300 

306 

316 

325 

333 

339 

345 

353 

-10 

263 

268 

274 

284 

295 

304 

312 

318 

326 

-15 

227 

237 

244 

254 

263 

272 

281 

288 

297 

-20 

194 

203 

217 

226 

233 

241 

248 

257 

265 

-25 

171 

178 

186 

197 

206 

213 

222 

229 

234 

-30 

156 

164 

173 

180 

188 

196 

203 

206 

210 

-35 

147 

155 

163 

172 

179 

185 

189 

191 

191 

-40 

144 

151 

158 

167 

173 

178 

180 

180 

180 

-45 

148 

155 

161 

168 

172 

175 

175 

175 

173 

-50 

156 

160 

167 

172 

175 

177 

175 

172 

170 

-55 

164  , 

170 

178 

180 

180 

179 

178 

173 

164 

-60 

178 

183 

185 

186 

186 

182 

178 

171 

158 

-65 

190 

192 

193 

196 

192 

186 

179 

172 

162 

-70 

203 

203 

202 

195 

188 

183 

177 

171 

158 

-75 

205 

201 

195 

189 

183 

178 

172 

165 

153 

-80 

188 

185 

182 

177 

175 

172 

167 

162 

152 

-85 

169 

168 

168 

167 

164 

163 

162 

161 

159 

^North  latitudes  positive,  south  latitudes  negative 
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Table  48— Continued 

Values  of  horizontal  intensity  (H)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  c 

legrees 

in  degrees^ 

90 

95 

100 

105 

110 

115 

120 

125 

130 

+85 

33 

31 

29 

28 

28 

28 

27 

26 

25 

+80 

.38  . 

35 

33 

31 

30 

29 

30 

31 

32 

+75 

52 

49 

47 

50 

49 

48 

53 

50 

56 

+70 

74 

72  ■ 

71 

70 

70 

71 

74 

78 

83 

+  65 

100 

98 

97 

98 

98 

100 

103 

110 

118 

+60 

132 

130 

130 

131 

132 

140 

147 

147 

162 

+55 

170 

168 

168 

165 

167 

172 

181 

187 

193 

+50 

205 

208 

209 

212 

215 

218 

219 

222 

227 

+45 

244 

245 

247 

250 

253 

255 

257 

259 

253 

+40 

286 

287 

288 

288 

289 

290 

290 

289 

287 

+35 

318 

320 

323 

324 

323 

321 

316 

313 

312 

+30 

350 

353 

354 

354 

351 

347 

342 

338 

332 

+25 

377 

379 

379 

378 

374 

368 

362 

356 

348 

+20 

394 

397 

397 

394 

391 

384 

377 

370 

362 

+  15 

404 

406 

405 

404 

400 

394 

387 

380 

373 

+  10 

406 

410 

411 

407 

403 

398 

393 

387 

381 

+  5 

400 

402 

403 

402 

400 

397 

393 

388 

383 

0 

386 

388 

389 

390 

391 

391 

388 

386 

382 

-  5 

361 

368 

371 

374 

377 

377 

375 

375 

376 

-10 

335 

342 

345 

351 

357 

359 

359 

362 

364 

•-15 

305 

312 

318 

325 

331 

336 

340 

346 

350 

-20 

272 

280 

288 

297 

304 

312 

318 

323 

326 

-25 

242 

250 

256 

264 

273 

280 

289 

295 

298 

-30 

215 

220 

225 

231 

240 

251 

255 

261 

266 

-35 

194 

195 

198 

200 

207 

213 

220 

226 

231 

-40 

179 

178 

175 

174 

176 

180 

186 

190 

196 

-45 

168 

161 

158 

153 

153 

152 

152 

155 

160 

-50 

162 

156 

149 

140 

131 

127 

125 

124 

127 

■  -55 

156 

146 

138 

132 

122 

109 

101 

98 

98 

-60 

150 

143 

135 

124 

113 

94 

77 

67 

62 

-65 

152 

141 

128 

115 

99 

72 

51 

39 

32 

-70 

142 

129 

116 

100 

82 

57 

45 

37 

29 

-75 

140 

128 

116 

106 

94 

79 

66 

55 

47 

-80 

143 

137 

131 

127 

123 

119 

115 

111 

106 

-85 

157 

154 

152 

150 

147 

144 

142 

141 

140 

^North  latitudes  positive,  south  latitudes  negative 
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Table  48— Continued 


Values  of  horizontal  intensity  (H)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees'^ 


135 


Geographic  east  longitude  in  degrees 


140 


145 


150 


155 


160 


165 


170 


175 


+85 

24 

24 

24 

23 

22 

22 

21 

20 

19 

+80 

34 

36 

37 

37 

38 

38 

38 

38 

38 

+75 

56 

65 

65 

68 

66 

72 

72 

73 

73 

+70 

88 

93 

99 

103 

105 

108 

110 

112 

112 

+65 

124 

131 

139 

143 

144 

148 

149 

151 

152 

+60 

162 

169 

173 

175 

178 

183 

183 

185 

188 

+55   • 

196 

198 

203 

206 

210 

212 

210 

208 

207 

+50 

230 

233 

236 

235 

233 

232 

232 

231 

229 

+45 

257 

262 

260 

260 

256 

252 

248 

246 

242 

+40 

286 

283 

280 

277 

273 

268 

264 

258 

254 

+35 

308 

303 

300 

291 

286 

281 

276 

271 

266 

+30 

325 

319 

312 

307 

300 

293 

287 

282 

277 

+25 

342 

333 

328 

322 

312 

304 

298 

292 

288 

+20 

353 

345 

338 

331 

322 

315 

310 

304 

300 

+15  • 

365 

356 

347 

339 

335 

329 

323 

316 

312 

+10 

372 

365 

358 

350 

345 

341 

335 

353 

328 

+  5 

376 

370 

364 

360 

354 

352 

347 

344 

342 

0   _ 

377 

373 

368 

365 

362 

360 

357 

354 

352 

-  5 

374 

372 

368 

365 

364 

364 

363 

361 

361 

-10 

366 

364 

362 

361 

360 

359 

359 

358 

357 

-15 

352 

352 

351 

348 

349 

349 

350 

350 

348 

-20 

330 

334 

332 

332 

332 

333 

333 

333 

332 

-25 

302 

303 

306 

308 

309 

310 

310 

313 

316 

-30 

270 

274 

277 

279 

282 

285 

287 

289 

291 

-35 

237 

241 

246 

249 

253 

258 

263 

265 

267 

-40 

202 

208 

213 

217 

222 

227 

233 

238 

243 

-45 

166 

172 

176 

180 

187 

194 

202 

208 

212 

-50 

132 

137 

140 

146 

154 

162 

169 

177 

185 

-55 

98 

102 

107 

115 

123 

130 

139 

146 

153 

-60 

61 

62 

66 

72 

81 

91 

102 

114 

122 

-65 

27 

24 

25 

30 

40 

54 

66 

82 

89 

-70 

21 

15 

10 

10 

19 

28 

41 

53 

67 

-75 

42 

39 

38 

38 

37 

38 

40 

47 

60 

-BO 

102 

97 

95 

94 

93 

92 

92 

92 

92 

-85 

138 

137 

137 

136 

136 

136 

135 

135 

136 

^North  latitudes  positive,  south  latitudes  negative 
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Table  48— Continued 


Values  of  horizontal  intensity  (H)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

180 

185 

190 

195 

200 

205 

210 

215 

220 

+85 

19 

18 

18 

17 

17 

17 

16 

15 

15 

+80 

37 

36 

35 

34 

32 

29 

27 

24 

22 

+75 

72 

70 

68 

66 

63 

58 

53 

48 

43 

+70 

113 

112 

110 

108 

105 

100 

95 

90 

80 

+65 

151. 

147 

145 

141 

137 

133 

127 

122 

116 

+60 

185 

181 

177 

172 

167 

163 

158 

152 

143 

+55 

205 

203 

202 

196 

194 

191 

187 

180 

172 

+50 

227 

224 

220 

218 

212 

207 

203 

203 

202 

+45 

24Q 

240 

236 

233 

232 

230 

227 

224 

223 

+40 

250 

248 

246 

245 

243 

242 

243 

242 

241 

+35 

260 

257 

256 

255 

254 

254 

255 

256 

256 

+30 

273 

270 

268 

266 

266 

266 

267 

269 

272 

+25 

284 

281 

279 

278 

277 

277 

279 

283 

286 

+20 

296 

293 

291 

290 

288 

288 

293 

296 

299 

+15 

309 

306 

305 

305 

304 

303 

306 

307 

311 

+  10 

325 

323- 

322 

321 

318 

317 

319 

321 

322 

+  5 

340 

338 

336 

334 

332 

330 

330 

330 

330 

0 

351 

348 

346 

343 

340 

339 

336 

336 

335 

-  5 

361 

359 

355 

352 

347 

342 

338 

335 

332 

-10 

356 

355 

352 

348 

344 

340 

336 

332 

328 

-15 

347 

346 

342 

341 

337 

334 

330 

327 

322 

-20 

334 

333 

330 

327 

324 

323 

320 

319 

316 

-25 

317 

315 

313 

312 

310 

309 

308 

308 

307 

-30 

293 

294 

295 

294 

294 

294 

295 

295 

295 

-35 

270 

272 

274 

276 

277 

278 

278 

280 

281 

-40 

246 

250 

252 

254 

256 

260 

263 

266 

268 

-45 

218 

222 

228 

233 

237 

242 

247 

251 

254 

-50 

193 

200 

206 

211 

217 

221 

227 

233 

238 

-55 

164 

172 

179 

185 

190 

197 

200 

208 

216 

-60 

130 

140 

148 

158 

163 

169 

176 

183 

190 

-65 

96 

102 

110 

119 

130 

139 

148 

156 

164 

-70 

76 

83 

89 

96 

105 

113 

122 

133 

141 

-75 

68 

75 

82 

88 

96 

103 

109 

117 

125 

-80 

95 

98 

102 

107 

108 

111 

119 

125 

129 

-85 

136 

137 

137 

138 

138 

139 

140 

142 

143 

^North  latitudes  positive,  south  latitudes  negative 
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Table  48 — Continued 


Values  of  horizontal  intensity  (H)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
In  degrees^ 


225 


Geographic  east  longitude  in  degrees 


230 


235 


240 


245 


250 


255 


260 


265 


+85 

15 

16 

16 

17 

17 

18 

20 

21 

23 

+80 

18 

16 

13 

10 

8 

8 

9 

12 

15 

+75 

38 

32 

27 

22 

16 

10 

5 

4 

10 

+70 

72 

61 

52 

43 

34 

25 

17 

13 

13 

+65 

106 

98 

87 

74 

62 

53 

41 

33 

30 

+60 

133 

128 

120 

108 

96 

83 

73 

64 

58 

+55 

167 

158 

147 

138 

128 

117 

105 

98 

86 

+50 

196 

188 

181 

171 

163 

152 

142 

132 

122 

+45 

215 

210 

204 

203 

193 

188- 

177 

168 

157 

+40 

238 

238 

233 

232 

224 

218 

210 

203 

193 

+35 

258 

258 

256 

253 

249 

242 

243 

234 

227 

+30 

274 

277 

277 

276 

268 

274 

270 

263 

254 

+25 

288 

289 

292 

294 

293 

296 

296 

287 

280 

+20 

302 

304 

307 

308 

309 

312 

312 

307 

302 

+15 

313 

315 

318 

321 

322 

323 

323 

321 

317 

+10 

323 

325 

327 

328 

328 

331 

330 

328 

325 

+  5 

330 

332 

333 

333 

333 

334 

334 

333 

328 

0 

334 

332 

329 

328 

329 

333 

333 

332 

327 

-  5 

330 

327 

326 

323 

323 

326 

326 

323 

321 

-10 

326 

323 

321 

317 

316 

316 

313 

313 

312 

-15 

321 

318 

313 

310 

308 

306 

303 

303 

302 

-20 

312 

308 

307 

304 

302 

297 

294 

293 

290 

-25 

303 

300 

298 

296 

294 

288 

287 

284 

280 

-30 

293 

292 

289 

286 

285 

282 

279 

277 

271 

-35 

281 

281 

279 

277 

277 

274 

273 

269 

266 

-40 

268 

269 

269 

269 

269 

268 

266 

264 

261 

-45 

257 

258 

259 

259 

259 

261 

261 

260 

258 

-50 

241 

243 

246 

247 

248 

250 

252 

255 

257 

-55 

221 

225 

229 

233 

237 

241 

244 

248 

252 

-60 

196 

201 

208 

216 

222 

228 

232 

237 

241 

-65 

172 

179 

186 

194 

203 

211 

218 

223 

228 

-70 

'   151 

158 

166 

177 

187 

194 

201 

207 

211 

-75 

131 

138 

147 

156 

164 

172 

182 

188 

190 

-80 

136 

142 

149 

155 

160 

163 

168 

171 

172 

-85 

145 

147 

149 

150 

152 

153 

155 

156 

157 

^North  latitudes  positive,  south  latitudes  negative 


427 


Table  48— Continued 

Values  of  horizontal  intensity  (H)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

"I  a  1"  i  1"  1 1  d  p 

Geographic  east  longitude  in  ( 

iegrees 

in  degrees^ 

270 

275 

280 

285 

290 

295 

300 

305 

310 

+  85 

24 

26 

27 

29 

31 

33 

34 

36 

38 

+80 

~18 

22 

26 

30 

35 

40 

45 

49 

53 

+75 

17 

27 

34 

39 

48 

53 

57 

60 

64 

+70 

18 

26 

35 

44 

53 

62 

77 

83 

78 

+65 

33 

40 

48 

54 

63 

74 

80 

90 

97 

+60 

57 

58 

64 

72 

79 

93 

98 

107 

116 

+55 

84 

82 

86 

95 

109 

126 

119 

128 

137 

+50 

116 

115 

116 

118 

125 

140 

140 

147 

156 

+45 

157 

152 

147 

148 

150 

156 

163 

170 

173 

+40 

187 

182 

177 

174 

177 

179 

183 

188 

197 

+35 

218 

214 

205 

20.3 

200 

203 

205 

210 

213 

+30 

248 

242 

233 

229 

227 

224 

224 

227 

230 

+25 

272 

266 

258 

253 

249 

247 

247 

246 

248 

+20 

297 

291 

281 

273 

270 

265 

261 

262 

264 

+  15 

,  311 

305 

298 

292 

286 

282 

276 

276 

277 

+  10 

321 

315 

309 

303 

298 

293 

287 

286 

285 

+  5 

325 

322 

315 

309 

304 

298 

295 

293 

292 

0 

319 

322 

316 

311 

305 

301 

297 

293 

292 

-  5 

320 

316 

311 

305 

299 

294 

290 

286 

284 

-10 

312' 

308 

302 

297 

291 

285 

281 

276 

274 

-15 

298 

294 

290 

286 

279 

273 

268 

264 

259 

-20 

285 

282 

279 

273 

268 

262 

256 

250 

247 

-25 

276 

272 

268 

262 

256 

250 

245 

239 

234 

-30 

268 

265 

260 

254 

248 

242 

236 

228 

223 

-35 

262 

259 

253 

248 

242 

237 

230 

222 

217 

-40 

257 

255 

251 

247 

242 

237 

230 

223 

217 

-45 

257 

255 

253 

250 

244 

239 

232 

227 

222 

-50 

257 

256 

253 

252 

248 

243 

238 

233 

227 

-55 

254 

254 

253 

252 

251 

247 

243 

238 

233 

-60 

243 

245 

246 

247 

246 

246 

244 

241 

237 

-65 

230 

231 

232 

234 

236 

236 

236 

236 

235 

-70 

209 

207 

207 

209 

210 

214 

221 

223 

224 

-75 

189 

187 

186 

186 

187 

189 

192 

196 

199 

-80 

172 

172 

171 

171 

172 

173 

174 

177 

178 

-85 

158 

159 

160 

162 

163 

164 

165 

166 

167 

^North  latitudes  positive,  south  latitudes  negative 
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Table  48— Concluded 


Values  of  horizontal  intensity  (H)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geograrhic  latitude  and  longitude 


Geographic 

latitude 

In  degrees^ 


315 


Geographic  east  longitude  in  degrees 


320 


325 


330 


335 


340 


345 


350 


355 


+85 

39 

41 

43 

44 

46 

47 

49 

50 

50 

+80 

55 

57 

59 

62 

64 

66 

68 

70 

71 

+75 

68 

72 

75 

78 

80 

83 

86 

88 

90 

+70 

83 

88 

94 

99 

103 

104 

106 

107 

108 

+65 

101 

106 

112 

115 

117 

118 

119 

123 

126 

+60 

122 

127 

131 

133 

138 

142 

144 

145 

145 

+55 

146 

152 

155 

157 

158 

159 

164 

167 

167 

+50 

163 

170 

175 

178 

180 

182 

185 

187 

189 

+45 

181 

189 

195 

200 

202 

206 

208 

209 

212 

+40 

203 

210 

215 

222 

223 

230 

232 

235 

238 

+35 

221 

225 

232 

238 

243 

248 

251 

257 

265 

+30 

237 

242 

250 

258 

262 

270 

278 

282 

288 

+25 

252 

259 

264 

271 

277 

285 

293 

300 

304 

+20 

267 

271 

277 

286 

292 

299 

304 

308 

316 

+15 

■   279 

283 

289 

295 

300 

308 

313 

316 

322 

+  10 

290 

292 

296 

301 

305 

308 

312 

312 

316 

+  5   "■ 

293 

294 

296 

297 

301 

302 

303 

303 

303 

0 

291 

289 

289 

290 

291 

290 

290 

288 

287 

-  5 

282 

281 

278 

278 

276 

274 

269 

262 

262 

-10 

272 

266 

266 

262 

260 

258 

248 

242 

243 

-15 

255 

252 

250 

245 

240 

236 

227 

222 

218 

-20 

243 

240 

232 

226 

222 

218 

211 

204 

200 

-25 

229 

225 

217 

212 

207 

204 

198 

190 

184 

-30 

217 

213 

206 

199 

195 

192 

187 

181 

175 

-35 

212 

207 

200 

195 

189 

185 

180 

175 

169 

-40 

209 

204 

198 

194 

188 

182 

177 

172 

166 

-45 

215 

209 

204 

199 

192 

187 

182 

176 

169 

-50 

222 

216 

210 

204 

198 

191 

186 

181 

175 

-55 

227 

221 

214 

207 

202 

197 

192 

187 

182 

-60 

231 

225 

219 

212 

206 

202 

195 

189 

183 

-65 

232 

228 

224 

217 

209 

203 

197 

191 

183 

-70 

224 

223 

221 

216 

210 

203 

198 

192 

187 

-75 

202 

204 

205 

205 

203 

202 

198 

195 

192 

-80 

179 

181 

183 

185 

186 

187 

188 

189 

190 

-85 

168 

168 

169 

170 

170 

171 

172 

172 

172 

^North  latitudes  positive,  south  latitudes  negative 
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Table  49 

Values  of  vertical  component  (Z)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamraa  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

-Geographic  east  longitude  in  degrees 

in  degrees^ 

0       5      10      15      20      25      30      35      40 

+85 

+535 

+537 

+53« 

+541 

+542 

+544 

+546 

+547 

+548 

+80 

+519 

+527 

+532 

+532 

+532 

+534 

+536 

+538 

+541 

+75 

+517 

+518 

+519 

+520 

+521 

+524 

+526 

+528 

+531 

+70 

+501 

+501 

+503 

+505 

+506 

+508 

+511 

+515 

+517 

+65 

+487 

+486 

+487 

+489 

+492 

+493 

+497 

+503 

+509 

+60 

+469 

+469 

+481 

+472 

+473 

+477 

+481 

+487 

+491 

+55 

+451 

+451 

+451 

+451 

+453 

+460 

+469 

+469 

+473 

+50 

+427 

+427 

+426 

+427 

+431 

+437 

+437 

+442 

+447 

+45 

+401 

+399 

+398 

+398 

+401 

+405 

+412 

+412 

+419 

+40 

+361 

+360 

+360 

+361 

+362 

+364 

+371 

+377 

+388 

+35- 

+316 

+316 

+315 

+318 

+321 

+323 

+328 

+334 

+344 

+30 

+271 

+266 

+266 

+266 

+268 

+273 

+279 

+287 

+294 

+25 

+208 

+208 

+200 

+199 

+204 

+209 

+217 

+223 

+232 

+20 

+147 

+143 

+143 

+136 

+137 

+140 

+147 

+155 

+163 

+15 

+  76 

+  70 

+  63 

+  67 

+  70 

+  72 

+  73 

+  80 

+  86 

+10 

+  8 

0 

-  2 

-   3 

-  3 

-  2 

-  2 

-   2 

+  10 

+  5 

-  56 

-  66 

-  71 

-  75 

-  74 

-  74 

-  74 

-  68 

-  62 

0 

-1L3 

-125 

-130 

-133 

-140 

-140 

-139 

-138 

-131 

-  5 

-158 

-172 

-181 

-183 

-189 

-193 

-196 

-194 

-191 

-10 

-189 

-204 

-215 

-232 

-234 

-237 

-238 

-238 

-237 

-15 

-213 

-229 

-242 

-249 

-255 

-264 

-267 

-267 

-270 

-20 

-229 

-244 

-259 

-268 

-277 

-283 

-285 

-288 

-288 

-25 

-238 

-253 

-267 

-277 

-285 

-290 

-294 

-300 

-298 

-30 

-247 

-263 

-273 

-278 

-286 

-292 

-298 

-301 

-297 

-35 

-257 

-268 

-276 

-284 

-292 

-298 

-302 

-301 

-306 

-40 

-263 

-274 

-282 

-287 

-293 

-301 

-308 

-312 

-319 

-45 

-277 

-287 

-296 

-301 

-305 

-312 

-319 

-325 

-332 

-50 

-295 

-302 

-308 

-315 

-319 

-325 

-330 

-333 

-339 

-55 

-310 

-317 

-323 

-328 

-334 

-338 

-344 

-351 

-359 

-60 

-337 

-342 

-348 

-354 

-361 

-369 

-380 

-392 

-404 

-75 

-373 

-379 

-386 

-393 

-403 

-413 

-424 

-437 

-451 

-70 

-427 

-432 

-440 

-448 

-455 

-463 

-473 

-483 

-493 

-75 

-478 

-483 

-488 

-493 

-499 

-506 

-512 

-518 

-525 

-80 

-520 

-523 

-527 

-531 

-536 

-540 

-545 

-550 

-556 

-85 

-560 

-562 

-564 

-567 

-569 

-571' 

-575 

-577 

-580 

^North  latitudes  positive,  south  latitudes  negative 
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Table  49 — Continued 

Values  of  vertical  component  (Z)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

45 

50 

55 

60       65 

70 

75 

80 

85 

+85 

+550 

+552 

+554 

+556 

+557 

+559 

+561 

+562 

+563 

+80 

+544 

+547 

+549 

+553 

+558 

+562 

+566 

+569 

+572 

+75 

+535 

+539 

+544 

+549 

+555 

+562 

+567 

+573 

+580 

+70 

+520 

+531 

+539 

+546 

+552 

+557 

+563 

+572 

+578 

+65 

+515 

+523 

+535 

+542 

+540 

+552 

+563 

+572 

+582 

+60 

+499 

+510 

+522 

+540 

+533 

+547 

+557 

+567 

+576 

+55 

+481 

+490 

+500 

+510 

+522 

+532 

+541 

+552 

+562 

+50 

+458 

+470 

+482 

+494 

+503 

+510 

+517 

+527 

+532 

+45 

+540 

+548 

+449 

+459 

+471 

+478 

+488 

+498 

+505 

+40 

+402 

+407 

+416 

+425 

+435 

+444 

+452 

+455 

+458 

+35 

+352 

+363 

+369 

+377 

+383 

+390 

+397 

+399 

+401 

+30 

+304 

+308 

+318 

+326 

+332 

+336 

+338 

+340 

+342 

+25 

+240 

+248 

+258 

+264 

+267 

+273 

+277 

+273 

+270 

+20 

+169 

+175 

+178 

+182 

+189 

+200 

+198 

+185 

+185 

+15 

+  92 

+100 

+107 

+113 

+117 

+118 

+114 

+107 

+101 

+10 

+  15 

+  22 

+  32 

+  37 

+  40 

+  34 

+  28 

+  20 

+  14 

+  5 

-  56 

-  50 

-  46 

-  41 

-  40 

-  44 

-  54 

-  62 

-  72 

0 

-124 

-119 

-114 

-112 

-113 

-113 

-130 

-141 

-149 

-  5 

-187 

-179 

-176 

-177 

-179 

-169 

-196 

-223 

-228 

-10 

-233 

-228 

-228 

-233 

-238 

-232 

-256 

-282 

-293 

-15 

-267 

-267 

-271 

-274 

-281 

-283 

-308 

-330 

-345 

-20 

-290 

-297 

-297 

-305 

-317 

-327 

-345 

-366 

-386 

-25 

-299 

-304 

-313 

-323 

-336 

-350 

-372 

-396 

-418 

-30 

-303 

-309 

-316 

-326 

-344 

-364 

-389 

-418 

-440 

-35 

-311 

-320 

-328 

-338 

-356 

-377 

-406 

-434 

-455 

-40 

-329 

-335 

-341 

-353 

-369 

-393 

-418 

-441 

-473 

-45 

-338 

-347 

-356 

-367 

-385 

-406 

-427 

-453 

-486 

-50 

-345 

-350 

-361 

-376 

-395 

-416 

-441 

-463 

-497 

-55 

-367 

-372 

-386 

-403 

-422 

-445 

-466 

-489 

-509 

-60 

-413 

-423 

-436 

-448 

-462 

-479 

-494 

-509 

-529 

-65 

-464 

-477 

-490 

-500 

-510 

-521 

-532 

-545 

-560 

-70 

-502 

-512 

-522 

-532 

-542 

-552 

-562 

-573 

-586 

-75 

-532 

-540 

-549 

-557 

-566 

-575 

-584 

-593 

-602 

-80 

-562 

-567 

-573 

-580 

-587 

-593 

-599 

-605 

-611 

-85 

-584 

-587 

-591 

-594 

-598 

-601 

-604 

-607 

-611 

^North  latitudes  positive,  south  latitudes  negative 
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Table  49— Continued 

Values  of  vertical  component  (Z)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

90 

95 

100     105 

110 

115 

120 

125 

130 

+85 

+564 

+565 

+566 

+567 

+568 

+568 

+569 

+569 

+570 

+80 

+573 

+574 

+575 

+576 

+577 

+578 

+578 

+579 

+579 

+80 

+584 

+588 

+608 

+604 

+598 

+597 

+596 

+594 

+592 

+70 

+584 

+591 

+598 

+604 

+611 

1-615 

+611 

+603 

+593 

+65 

+591 

+598 

+603 

+608 

+611 

+612 

+611 

+607 

+592 

+60 

+584 

+590 

+594 

+597 

+597 

+596 

+593 

+587 

+580 

+55 

+571 

+574 

+577 

+578 

+577 

+576 

+570 

+560 

+549 

+50 

+544 

+548 

+552 

+553 

+552 

+548 

+542 

+538 

+511 

+45 

+512 

+516 

+517 

+517 

+513 

+510 

+502 

+487 

+465 

+40 

+465 

+467 

+469 

+467 

+459 

+459 

+452 

+436 

+422 

+35 

+407 

+408 

+411 

+410 

+405 

+396 

+389 

+378 

+369 

+30 

+342 

+342 

+342 

+339 

+336 

+333 

+328 

+318 

+306 

+25 

+269 

+268 

+267 

+264 

+262 

+259 

+257 

+252 

+245 

+20 

+184 

+185 

+183 

+182 

+183 

+187 

+187 

+182 

+179 

+15 

+100 

+  97 

+  97 

+  98 

+100 

+108 

+113 

+109 

+115 

+10 

+  16 

+  10 

+  10 

+  19 

+  24 

+  30 

+  34 

+  37 

+  40 

+  5 

-  78 

-  75 

-  71 

-  65 

-  54 

-  48 

-  44 

-  40 

-  35 

0 

-153 

-160 

-153 

-148 

-140 

-129 

-118 

-111 

-105 

-  5 

-230 

-238 

-232 

-226 

-211 

-205 

-196 

-187 

-180 

.  -10 

-300 

-306 

-301 

-292 

-286 

-280 

-271 

-258 

-251 

-15 

-362 

-367 

-364 

-363 

-357 

-350 

-343 

-334 

-329 

-20 

-404 

-412 

-418 

-423 

-418 

-412 

-406 

-400 

-394 

-25 

-439 

-458 

-469 

-474 

-472 

-467 

-464 

-467 

-463 

-30 

-467 

-491 

-506 

-513 

-516 

-516 

-513 

-513 

-513 

-35 

-484 

-508 

-530 

-538 

-554 

-557 

-557 

-557 

-557 

-40 

-502 

-524 

-547 

-562 

-574 

-580 

-585 

-592 

-591 

-45 

-510 

-530 

-553 

-580 

-598 

-607 

-613 

-617 

-6L7 

-50 

-515 

-540 

-569 

-594 

-615 

-629 

-642 

-649 

-649 

-55 

-532 

-559 

-586 

-610 

-632 

-643 

-652 

-662 

-669 

-60 

-553 

-579 

-603 

-619 

-628 

-638 

-651 

-663 

-677 

-65 

-573 

-598 

-617 

-628 

-638 

-648 

-659 

-670 

-681 

-70 

-598 

-611 

-622 

-633 

-644 

-654 

-663 

-672 

-680 

-75 

-611 

-619 

-629 

-638 

-647 

-655 

-662 

-668 

-672 

-80 

-617 

-623 

-631 

-637 

-643 

-648 

-653 

-656 

-659 

-85 

-614 

-617 

-620 

-623 

-626 

-629 

-632 

-633 

-635 

^North  latitudes  positive,  south  latitudes  negative 


432 
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Table  49 — Continued 

Values  of  vertical  component  (z)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

135 

140 

145 

150 

155 

160 

165 

170 

175 

+85 

+570 

+570 

+570 

+571 

+571 

+571 

+571 

+570 

+570 

+80 

+579 

+579 

+579 

+578 

+577 

+576 

+575 

+574 

+574 

+75 

+588 

+585 

+582 

+580 

+577 

+573 

+570 

+568 

+567 

+70 

+580 

+576 

+573 

+572 

+568 

+562 

+557 

+554 

+553 

.  +65 

+576 

+568 

+561 

+555 

+549 

+538 

+534 

+533 

+539 

+60 

+564 

+554 

+543 

+533 

+523 

+513 

+504 

+505 

+503 

+55 

+537 

+528 

+522 

+511 

+494 

+482 

+479 

+464 

+462 

+50 

+498 

+484 

+476 

+458 

+439 

+433 

+424 

+419 

+418 

+45 

+454 

+444 

+422 

+407 

+394 

+386 

+380 

+376 

+373 

+40 

+406 

+391 

+376 

+358 

+347 

+338 

+332 

+330 

+332 

+35 

+352 

+336 

+323 

+310 

+300 

+293 

+288 

+288 

+290 

+30 

+292 

+283 

+269 

+262 

+252 

+247 

+245 

+245 

+247 

+25 

+253 

+225 

+215 

+210 

+206 

+203 

+201 

+203 

+210 

+20 

+  172 

+  165 

+  158 

+154 

+152 

+  152 

+  151 

+  162 

+  168 

+  15 

+  109 

+  108 

+  103 

+  101 

+102 

+105 

+109 

+  117 

+  123 

+10 

+  42 

+  41 

+  46 

+  46 

+  46 

+  52 

+  56 

+  70 

+  78 

+  5 

-  26 

-  23 

-  23 

-  18 

-  12 

-  3 

-  1 

+  10 

+  23 

0 

-101 

-100 

-  96 

-  87 

-  77 

-  71 

-  62 

-  45 

-  41 

-  5 

-175 

-170 

-163 

-156 

-148 

-139 

-132 

-120 

-108 

-10 

-248 

-242 

-233 

-228 

-219 

-211 

-198 

-189 

-179 

-15 

-321 

-314 

-308 

-298 

-290 

-282 

-274 

-260 

-252 

-20 

-389 

-385 

-374 

-367 

-353 

-349 

-340 

-332 

-317 

-25 

-453 

-444 

-437 

-431 

-422 

-412 

-400 

-388 

-377 

-30 

-505 

-497 

-491 

-486 

-478 

-464 

-453 

-445 

-433 

-35 

-554 

-549 

-541 

-534 

-527 

-512 

-500 

-490 

-481 

-40 

-592 

-589 

-582 

-576 

-569 

-557 

-544 

-534 

-522 

-45 

-614 

-617 

-613 

-611 

-599 

-591 

-582 

-573 

-565 

-50 

-644 

-648 

-639 

-642 

-630 

-619 

-616 

-604 

-593 

-55 

-667 

-665 

-666 

-669 

-663 

-657 

-651 

-642 

-629 

-60 

-679 

-679 

-682 

-685 

-682 

-678 

-674 

-670 

-663 

-65 

-692 

-700 

-700 

-701 

-698 

-694 

-690 

-683 

-677 

-70 

-687 

-692 

-697 

-697 

-696 

-693 

-688 

-682 

-675 

-75 

-676 

-679 

-681 

-681 

-680 

-679 

-678 

-676 

-673 

-80 

-661 

-663 

-663 

-663 

-662 

-662 

-661 

-659 

-657 

-85 

-637 

-637 

-638 

-638 

-638 

-637 

-637 

-636 

-634 

^North  latitudes  positive,  south  latitudes  negative 
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Table  49— Continued 

Values  of  vertical  component  (Z)  of  magnetic  field  intensity  for  1945 

expressed  in  100-garama  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

180 

185 

190 

195 

200 

205 

210 

215 

220 

+85 

+570 

+570 

+570 

+569 

+569 

+569 

+568 

+568 

+567 

+80 

+573 

+573 

+573 

+574 

+574 

+575 

+576 

+577 

+578 

+75 

+565 

+564 

+565 

+566 

+567 

+569 

+572 

+575 

+578 

+70 

+551 

+549 

+551 

+552 

+555 

+558 

+564 

+570 

+575 

+65 

+538 

+528 

+528 

+531 

+539 

+543 

+650 

+558 

+565 

+60 

+508 

+508 

+508 

+511 

+518 

+520 

+532 

+540 

+549 

+55 

+463 

+467 

+469 

+475 

+482 

+492 

+503 

+514 

+527 

+50 

+418 

+423 

+426 

+433 

+443 

+458 

+472 

+486 

+499 

+45 

+373 

+380 

+387 

+397 

+409 

+420 

+431 

+444 

+462 

.  +40 

+337 

+342 

+348 

+358 

+369 

+381 

+394 

+407 

+422 

+35 

+294 

+299 

+308 

+319 

+331 

+345 

+357 

+368 

+385 

+30 

+255 

+262 

+271 

+279 

+291 

+307 

+318 

+330 

+343 

>25 

+217 

+227 

+237 

+243 

+255 

+263 

+273 

+282 

+294 

+20 

+  175 

+  184 

+193 

+202 

+212 

+223 

+227 

+236 

+245 

+15 

+  130 

+  137 

+  146 

+  156 

+  168 

+  177 

+  183 

+  187 

+194 

+10 

+  84 

+  90 

+  97 

+  107 

+  117 

+125 

+  132 

+134 

+138 

+  5 

+  29 

+  39 

+  47 

+  56 

+  64 

+  67 

+  73 

+  78 

+  83 

0 

-  32 

-  22 

-  12 

-  7 

+  2 

+  8 

+  14 

+  18 

+  22 

-  5 

-  98 

-  90 

-  80 

-  70 

-  63 

-  56 

-  48 

-  42 

-  38 

-10 

-168 

-157 

-149 

-136 

-123 

-118 

-112 

-103 

-  97 

-15 

-240 

-225 

-217 

-202 

-190 

-181 

-171 

-161 

-152 

-20 

-303 

-288 

-278 

-266 

-248 

-240 

-227 

-217 

-208 

-25 

-363 

-351 

-337 

-322 

-311 

-297 

-286 

-272 

-263 

-30 

-417 

-406 

-393 

-377 

-363 

-353 

-336 

-322 

-310 

-35 

-470 

-456 

-441 

-425 

-411 

-399 

-386 

-371 

-359 

-40 

-507 

-496 

-481 

-457 

-444 

-438 

-428 

-414 

-408 

-45 

-547 

-537 

-525 

-508 

-492 

-481 

-474 

-466 

-454 

-50 

-583 

-575 

-563 

-555 

-543 

-529 

-514 

-501 

-489 

-55 

-617 

-603 

-600 

-592 

-577 

-567 

-556 

-543 

-528 

-60 

-654 

-641 

-630 

-619 

-610 

-603 

-597 

-585 

-572 

-65 

-667 

-658 

-650 

-641 

-634 

-628 

-619 

-609 

-598 

-70 

-667 

-660 

-654 

-648 

-642 

-636 

-629 

-620 

-611 

-75 

-  -668 

-662 

-657 

-651 

-647 

-643 

-638 

-629 

-619 

-80 

-656 

-653 

-650 

-648 

-645 

-643 

-637 

-627 

-621 

-85 

-632 

-630 

-628 

-626 

-623 

-620 

-617 

-615 

-612 

^North  latitudes  positive,  south  latitudes  negative 
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Table  49— Continued 

Values  of  vertical  component  (Z)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  Intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

225 

230 

235 

240 

245 

250 

255 

260 

265 

+85 

+567 

+567 

+566 

+565 

+564 

+563 

+563 

+562 

+561 

+80 

+579 

+580 

+580 

+579 

+578 

+577 

+575 

+573 

+572 

+75 

+581 

+584 

+5S'6 

+587 

+586 

+585 

+584 

+583 

+582 

+70 

+581 

+586 

+590 

+593 

+593 

+592 

+589 

+587 

+584 

+65 

+573 

+582 

+588 

+593 

+599 

+602 

+602 

+600 

+597 

+  60 

+562 

+574 

+584 

+592 

+601 

+  604 

+607 

+  609 

+  614 

+  55 

+  541 

+552 

+  566 

+  579 

+589 

+  600 

+  604 

+  608 

+  611 

+50 

+  512 

+528 

+  543 

+  556 

+  569 

+580 

+  588 

+  593 

+599 

+  45 

+  477 

+493 

+512 

+  525 

+538 

+  547 

+  558 

+  573 

+  574 

+40 

+442 

+457 

+473 

+  487 

+  502 

+  516 

+522 

+533 

+  544 

-+35 

+395 

+412 

+430 

+439 

+459 

+474 

+483 

+498 

+  507 

+30 

+352 

+368 

+383 

+  396 

+  408 

+422 

+434 

+447 

+  462 

+25 

+306 

+318 

+  332 

+342 

+358 

+372 

+  400 

+393 

+406 

+20 

+  253 

+263 

+  276 

+  285 

+298 

+315 

+325 

+341 

+  349 

+  15 

+202 

+207 

+  215 

+224 

+  235 

+251 

+267 

+282 

+  287 

+10 

+142 

+149 

+156 

+163 

+173 

+182 

+195 

+209 

+222 

+  5 

+  87 

+  90 

+  96 

+103 

+110 

+118 

+129 

+144 

+161 

0 

+  24 

+  29 

+  36 

+  43 

+  49 

+  56 

+  63 

+  76 

+  98 

-  5 

-  34 

-  29 

-  23 

-  16 

-  8 

-  11 

+  10 

+  22 

+  38 

-10 

-  92 

-  82 

-  74 

-  67 

-  64 

-  61 

-  50 

-  34 

-  18 

-15 

-145 

-134 

-A26 

-120 

-116 

-104 

-  96 

-  84 

-  70 

-20 

-196 

-186 

-177 

-171 

-167 

-157 

-144 

-131 

-118 

-25 

-245 

-234 

-228 

-218 

-210 

-203 

-190 

-176 

-163 

-30 

-300 

-286 

-275 

-267 

-257 

-247 

-233 

-220 

-207 

-35 

-349 

-336 

-325 

-313 

-303 

-293 

-277 

-265 

-247 

-40 

-393 

-383 

-372 

-358 

-347 

-329 

-320 

-304 

-282 

-45 

-437 

-423 

-414 

-405 

-391 

-375 

-362 

-342 

-315 

-50 

-476 

-463 

-453 

-443 

-429 

-414 

-397 

-370 

-358 

-55 

-517 

-508 

-500 

-490 

-475 

-456 

-438 

-420 

-397 

-60 

-563 

-552 

-540 

-535 

-517 

-498 

-473 

-453 

-433 

-65 

-585 

-573 

-560 

-547 

-531 

-516 

-498 

-478 

-460 

-70 

-601 

-589 

-577 

-563 

-549 

-533 

-519 

-505 

-490 

-75 

-610 

-600 

-589 

-578 

-567 

-556 

-544 

-532 

-522 

-80 

-613 

-607 

-598 

-591 

-583 

-574 

-567 

-560 

-553 

-85 

-608 

-605 

-602 

-598 

-594 

-590 

-586 

-582 

-579 

^North  latitudes  positive,  south  latitudes  negative 
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Table  49 — Continued 

Values  of  vertical  component  (Z)  of  magnetic  field  intensity  for  1945 
expressed  in  100-gamma  units,  for  5-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

270 

275 

280 

285 

290 

295 

300 

305 

310 

+85 

+559 

+558 

+557 

+555 

+553 

+552 

+550 

+548 

+547 

+80 

+569 

+567 

+562 

+559 

+556 

+553 

+551 

+547 

+543 

+75 

+580 

+577 

+573 

+568 

+563 

+558 

+552 

+546 

+540 

+70 

+581 

+578 

+575 

+572 

+569 

+564 

+559 

+552 

+545 

+65 

+593 

+587 

+582 

+578 

+579 

+572 

+562 

+553 

+539 

+60 

+608 

+600 

+591 

+582 

+577 

+564 

+553 

+543 

+533 

+55 

+606 

+601 

+  593 

+583 

+573 

+562 

+549 

+536 

+523 

+50 

+598 

+593 

+586 

+576 

+566 

+553 

+538 

+  523 

+518 

+45 

+577 

+576 

+568 

+562 

+551 

+537 

+523 

+507 

+491 

+40 

+548 

+548 

+547 

+  541 

+527 

+515 

+502 

+481 

+465 

35 

512 

513 

+35 

+512 

+513 

+511 

+507 

+499 

+483 

+470 

+448 

+435 

+30 

+468 

+472 

+474 

+472 

+464 

+452 

+441 

+421 

+402 

+25 

+417, 

+422 

+426 

+425 

+420 

+413 

+404 

+387 

+367 

+20 

+361 

+369 

+372 

+381 

+376 

+368 

+355 

+344 

+325 

+15 

+297 

+307 

+318 

+322 

+318 

+318 

+309 

+301 

+281 

+10 

+235 

+247 

+258 

+263 

+267 

+266 

+258 

+251 

+234 

+  5 

+174 

+186 

+198 

+204 

+209 

+209 

+207 

+195 

+181 

0 

+  112 

+125 

+137 

+  145 

+150 

+162 

+149 

+  139 

+  125 

-  5 

+  53 

+  67 

+  76 

+  86 

+  92 

+  95 

+  94 

+  88 

+  73 

'-10 

-   4 

+  8 

+  23 

+  32 

+  42 

+  47 

+  44 

+  37 

+  25 

-15 

-  55 

-  42 

-  29 

-  16 

-  a 

-  2 

-  3 

-  8 

-  18 

-20 

-107 

-  92 

-  73 

-  58 

-  48 

-  42 

-  43 

-  46 

-  53 

-25 

-147 

-130 

-112 

-  98 

-  88 

-  81 

-  77 

-  78 

-  83 

-30 

-187 

-167 

-147 

-132 

-122 

-113 

-107 

-107 

-111 

-35 

-223 

-202 

-181 

-163 

-150 

-142 

-136 

-134 

-134 

-40 

-258 

-238 

-212 

-196 

-184 

-173 

-166 

-162 

-160 

-45 

-294 

-276 

-255 

-236 

-220 

-207 

-198 

-196 

-193 

-50 

-333 

-310 

-29f 

-275 

-259 

-246 

-236 

-230 

-227 

-55 

-375 

-355 

-335 

-318 

-302 

-288 

-280 

-272 

-268 

-60 

-412 

-396 

-378 

-364 

-353 

-342 

-331 

-322 

-317 

-65 

-443 

-427 

-413 

-402 

-394 

-391 

-381 

-373 

-368 

-70 

-477 

-465 

-454 

-444 

-437 

-429 

-424 

-421 

-418 

-75 

-512 

-502 

-494 

-487 

-481 

-476 

-471 

-468 

-466 

-80 

-547 

-540 

-534 

-529 

-525 

-521 

-518 

-515 

-513 

-85 

-576 

-573 

-569 

-567 

-565 

-563 

-560 

-559 

-558 

^North  latitudes  positive,  south  latitudes  negative 
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Table  49 — Concluded 

Values  of  vertical  component  (Z)  of  magnetic  field  intensity  for  1945 
expressed  in  100-gamma  units,  for  5-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

315 

320 

325 

330 

335 

340 

345 

350 

355 

+  85 

+546 

+544 

+543 

+541 

+540 

+538 

+537 

+536 

+535 

+  80 

+  539 

+534 

+  530 

+526 

+  522 

+519 

+517 

+517 

+518 

+75 

+  534 

+528 

+523 

+518 

+514 

+511 

+511 

+513 

+  515 

+70 

+537 

+528 

+521 

+513 

+508 

+  505 

+  503 

+503 

+502 

+65 

+528 

+519 

+514 

+509 

+  503 

+498 

+493 

+489 

+488 

+60 

+523 

+512 

+  502 

+493 

+488 

+481 

+474 

+469 

+469 

+55 

+509 

+498 

+488 

+478 

+469 

+463 

+  457 

+  453 

+452 

+50 

+  492 

+  482 

+472 

+462 

+  448 

+438 

+434 

+429 

+426 

+  45 

+471 

+  457 

+  443 

+433 

+  422 

+413 

+  410 

+  407 

+402 

+  40 

+448 

+  428 

+  412 

+  407 

+397 

+  386 

+378 

+  367 

+  362 

+  35 

+  413 

+394 

+377 

+  368 

+  355 

+345 

+337 

+  327 

+  321 

+30 

+  382 

+  362 

+  342 

+322 

+  307 

+298 

+285 

+277 

+275 

+25 

+  344 

+322 

+  297 

+276 

+258 

+  247 

+233 

+  227 

+215 

+20 

+304 

+  278 

+255 

+233 

+211 

+191 

+  174 

+  160 

+  152 

+  15 

+258 

+  237 

+209 

+  187 

+  162 

+  135 

+  112 

+  97 

+  83 

+10 

+214 

+187 

+162 

+133 

+106 

+  80 

+  52 

+  33 

+  21 

+  5 

+158 

+136 

+109 

+  82 

+  52 

+  20 

-  7 

-  28 

-  42 

0 

+107 

+  84 

+  58 

+  30 

-  1 

-  27 

-  54 

-  78 

-  97 

-  5 

+  58 

+  35 

+  8 

-  18 

-  42 

-  68 

-  98 

-118 

-139 

-10 

+  12 

-  12 

-  33 

-  57 

-  82 

-105 

-128 

-151 

-170 

* 

-15 

-  32 

-  48 

-  69 

-  90 

-112 

-133 

-155 

-176 

-194 

-20 

-  65 

-  80 

-  98 

-118 

-137 

-156 

-175 

-192 

-212 

-25 

-  94 

-107 

-123 

-140 

-157 

-173 

-188 

-207 

-223 

-30 

-118 

-128 

-143 

-156 

-172 

-187 

-202 

-217 

-232 

-35 

-142 

-148 

-158 

-171 

-183 

-199 

-213 

-228 

-242 

-40 

-163 

-169 

-177 

-188 

-198 

-212 

-228 

-238 

-251 

-45 

-194 

-196 

-204 

-212 

-222 

-232 

-243 

-253 

-264 

-50 

-226 

-229 

-234 

-240 

-248 

-255 

-263 

-272 

-283 

-55 

-266 

-265 

-266 

-268 

-273 

-278 

-287 

-296 

-304 

-60 

6 
-65 

-312 

-311 

-310 

-311 

-313 

-317 

-322 

-327 

-332 

-363 

-361 

-360 

-359 

-359 

-360 

-362 

-366 

-369 

-70 

-418 

-415 

-413 

-412 

-412 

-413 

-414 

-417 

-421 

-75 

-464 

-463 

-463 

-463 

-464 

-465 

-467 

-470 

-473 

-80 

-512 

-511 

-511 

-511  • 

-512 

-512 

-513 

-515 

-517 

-85 

-557 

-556 

-555 

-555 

-555 

-556 

-557 

-559 

-559 

^Noi-th  latitudes  positive,  south  latitudes  negative 
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Table  50 


Values  of  north  component  (X)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees^ 


Geographic  east  longitude  in  degrees 


10 


15 


20 


25 


30 


35 


40 


+85 

+  47 

+  47 

+  48 

+  49 

+  50 

+  49 

+  49 

+  48 

+  46 

+80 

+  69 

+  71 

+  71 

+  71 

+  70 

+  69 

+  67 

+  66 

+  64 

+75 

+  90 

+  92 

+  92 

+  93 

+  91 

+  89 

+  87 

+  86 

+  83 

+70 

+107 

+  110 

+110 

+111 

+110 

+  109 

+106 

+  105 

+102 

+65 

+124 

+  126 

+126 

+126 

+126 

+127 

+126 

+126 

+  124 

+60 

+  141 

+146 

+151 

+149 

+  148 

+149 

+150 

+  146 

+  146 

+55 

+164 

+167 

+171 

+  172 

+172 

+173 

+175 

+174 

+173 

+50 

+190 

+  193 

+195 

+  197 

+  198 

+199 

+  197 

+200 

+200 

+45 

+213 

+218 

+220 

+222 

+222 

+222 

+222 

+224 

+224 

+40 

+238 

+242 

+246 

+248 

+249 

+251 

+253 

+253 

+253 

+35 

+264 

+267 

+270 

+273 

+276 

+278 

+280 

+283 

+280 

+30  . 

+288 

+292 

+295 

+296 

+297 

+300 

+304 

+306 

+308 

+25 

+305 

+312 

+312 

+312 

+314 

+318 

+326 

+329 

+331 

+20 

+316 

+323 

+326 

+327 

+332 

+334 

+340 

+344 

+347 

+15 

+321 

+329 

+331 

+334 

+339 

+344 

+346 

+349 

+355 

+10 

+312 

+  318 

+324 

+329 

+333 

+339 

+343 

+347 

+351 

+  5 

+297 

+303 

+310 

+313 

+317 

+326 

+332 

+334 

+338 

0 

+276 

+282 

+285 

+288 

+294 

+300 

+309 

+313 

+318 

-  5 

+250 

+254 

+257 

+262 

+266 

+271 

+276 

+281 

+288 

-10 

+226 

+227 

+230 

+231 

+234 

+239 

+244 

+247 

+255 

-15 

+  199 

+200 

+199 

+203 

+203 

+208 

+211 

+214 

+218 

-20 

+178 

+  177 

+  178 

+  177 

+175 

+176 

+  179 

+  183 

+  185 

-25 

+159 

+157 

+156 

+156 

+154 

+  151 

+151 

+  155 

+161 

-30 

+148 

+  145 

+140 

+138 

+136 

+136 

+133 

+  134 

+141 

-35 

+  142 

+136 

+  131 

+130 

+127 

+  125 

+125 

+129 

+130 

-40 

+  140 

+134 

+  130 

+126 

+124 

+  124 

+  124 

+124 

+125 

-45 

+  144 

+  139 

+133 

+128 

+125 

+125 

+  125 

+125 

+  126 

-50 

+153 

+  146 

+  139 

+  136 

+  132 

+132 

+132 

+  131 

+131 

"-55 

+  162 

+153 

+146 

+  141 

+  136 

+  134 

+  133 

+  134 

+132 

-60 

+  162 

+  153 

+  147 

+  142 

+  137 

+134 

+  131 

+131 

+  130 

-65 

+  161 

+153 

+147 

+  142 

+138 

+  134 

+  134 

+132 

+133 

-70 

+162 

+154 

+  149 

+  144 

+140 

+  138 

+  136 

+  135 

+129 

-75 

+  165 

+  160 

+152 

+  150 

+142 

+  136 

+  130 

+124 

+116 

-80 

+  164 

+  155 

+  146 

+  137 

+  126 

+115 

+  104 

+  92 

+  81 

-85 

+  146 

+138 

+129 

+  118' 

+  106 

+  94 

+  81 

+  67 

+  52 

a 


North  latitudes  positive,  south  latitudes  negative 
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Table  50 — Continued 


Values  of  north  component  (X)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


45 


Geographic  east  longitude  in  degrees 


50 


55 


60 


65 


70 


75 


85 


+85 

+  45 

+  43 

+  41 

+  38 

+  35 

+  30 

+  26 

+  21 

+  17 

+  80 

+  62 

+  58 

+  55 

+  50 

+  44 

+  39 

+  36 

+  32 

+  28 

+75 

+  80 

+  77 

+  73 

+  68 

+  64 

+  59 

+  55 

+  52 

+  48 

+70 

+  99 

+  94 

+  91 

+  87 

+  84 

+  80 

+  76 

+  72 

+  69 

+65 

+  120 

+  118 

+  116 

+  113 

+  110 

+  107 

+  103 

+  100 

+  98 

+60 

+  144 

+  144 

+  142 

+  141 

+  138 

+  137 

+  135 

+  133 

+  128 

+55 

+  171 

+  170 

+  169 

+  169 

+  168 

+  168 

+  168 

+  168 

+  165 

+50 

+  199 

+200 

+  199 

+  196 

+  198 

+  199 

+  200 

+201 

+  206 

+45 

+226 

+  226 

+226 

+  227 

+228 

+228 

+  230 

+238 

+241 

+40 

+251 

+255 

+257 

+260 

+262 

+265 

•+269 

+275 

+  282 

+  35 

+283 

+285 

+  286 

+288 

+292 

+  297 

+  302 

+309 

+313 

+30 

+311 

+313 

+  315 

+319 

+322 

+329 

+334 

+  338 

+  345 

+25 

+  333 

+336 

+338 

+343 

+  348 

+353 

+359 

+  366 

+  373 

+20 

+351 

+354 

+  358 

+  362 

+367 

+373 

+380 

+  386 

+  391 

+  15 

+360 

+364 

+  367 

+372 

+  377 

+383 

+390 

+396 

+401 

+  10 

+356 

+361 

+365 

+372 

+  378 

+382 

+387 

+  395 

+402 

+  5 

+342 

+  347 

+354 

+362 

+367 

+374 

+380 

+  389 

+394 

0 

+325 

+327 

+332 

+  342 

+  349 

+356 

+  361 

+369 

+379 

-  5 

+297 

+300 

+305 

+314 

+323 

+330 

+336 

+  342 

+  351 

-10 

+262 

+267 

+272 

+281 

+292 

+  300 

+308 

+  314 

+323 

^15 

+225 

+235 

+241 

+250 

+257 

+265 

+274 

+282 

+292 

-20 

+  191 

+  198 

+211 

+^19 

+224 

+230 

+237 

+247 

+256 

-25 

+  166 

+  171 

+  177 

+  186 

+  192 

+  198 

+206 

+  214 

+221 

-30 

+148 

+  154 

+  160 

+  163 

+  169 

+  174 

+  180 

+  184 

+  191 

-35 

+  136 

+  141 

+  145 

+  150 

+153 

+156 

+  159 

+  162 

+165 

-40 

+128 

+  132 

+  135 

+  138 

+139 

+  142 

+  142 

+  143 

+  149 

-45 

+  127 

+  132 

+  133 

+  133 

+133 

+  132 

+  131 

+  130 

+  128 

-50 

+  132 

+  132 

+  132 

+  131 

+  128 

+  124 

+  121 

+  116 

+  116 

-55 

+  131 

+  129 

+132 

+  130 

+  126 

+  120 

+  115 

+  110 

+  106 

-60 

+  131 

+132 

+  130 

+  125 

+  120 

+  114 

+  106 

+  99 

+  90 

-65 

+  130 

+  127 

+  122 

+  119 

+  112 

+  104 

+  95 

+  87 

+  77 

-70 

+  125 

+  120 

+  113 

+  104 

+  95 

+  86 

+  75 

+  66 

+  54 

-75 

+  106 

+  96 

+  86 

+  75 

+  64 

+  54 

+  42 

+  32 

+  16 

-80 

+  68 

+  56 

+  44 

+  31 

+  16 

+   4 

-  10 

-  27 

-  38 

-85 

+  38 

+  23 

+   9 

-   6 

-  20 

-  34 

-  47 

-  61 

-  73 

SNorth  latitudes  positive,  south  latitudes  negative 
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Table  50— Continued 


Values  of  north  component  (X)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


90 


Geographic  east  longitude  in  degrees 


95 


100 


105 


110 


115 


120 


125 


130 


+85 

+  15 

+  14 

+  13 

+  13 

+  14 

+  15 

+  15 

+  15 

+  15 

+80 

+  27 

+  27 

+  27 

+  26 

+  26 

+  26 

+  28 

+  29 

+  31 

+75 

+  45 

+  44 

+  46 

+  45 

+  47 

+  48 

+  50 

+  53 

+  56 

+70 

+  69 

+  68 

+  69 

+  69 

+  70 

+  71 

+  73 

+  76 

+  80 

+65 

+  96 

+  96 

+  96 

+  98 

+  98 

+  99 

+  101 

+  107 

+  114 

+60 

+  130 

+  129 

+  130 

+  131 

+  132 

+  139 

+  145 

+  143 

+  157 

+55 

+  169 

+  168 

+  168 

+  165 

+  167 

+  171 

+  178 

+  183 

+  189 

+50 

+204 

+208 

+209 

+212 

+214 

+  217 

+216 

+219 

+223 

+45 

+  244 

+245 

+247 

+250 

+252 

+254 

+  255 

+256 

+250 

+40 

+286 

+287 

+288 

+288 

+288 

+289 

+288 

+287 

+285 

+35 

+318 

+  320 

+323 

+324 

+323 

+320 

+  315 

+312 

+310 

+30 

+350 

+353 

+354 

+  354 

+  351 

+  347 

+342 

+  337 

+331 

+25 

+377 

+  379 

+  379 

+378 

+374 

+368 

+362 

+  356 

+348 

+20 

■   +394 

+397 

+  397 

+394 

+391 

+  384 

+377 

+370 

+362 

+15 

+404 

+406 

+405 

+404 

+400 

+  394 

+387 

+380 

+373 

+10 

' ;  +406 

+  410 

+411 

+407 

+403 

+  398 

+  393 

+387 

+381 

+  5 

+400 

+402 

+403 

+402 

+400 

+397 

+393 

+  388 

+383 

0 

+385 

+388 

+  389 

+390 

+391 

+391 

+388 

+386 

+381 

-  5 

+360 

+368 

+  371 

+374 

+  377 

+377 

+375 

+  374 

+  375 

-10 

+333 

+341 

+345  ' 

+351 

+357 

+  359 

+359 

+361 

+363 

-15 

+302 

+  310 

+  318 

+325 

+  331 

+  336 

+340 

+346 

+349 

-20 

+266 

+277 

+^87 

+297 

+304 

+312 

+318 

+323 

+325 

-25 

+  233 

+  244 

+253 

+263 

+273 

+280 

+289 

+295 

+297 

-30 

+201 

+210 

+  219 

+228 

+239 

+251 

+255 

+261 

+266 

-35 

+  172 

+  178 

+  187 

.  +193 

+204 

+212 

+220 

+226 

+231 

-40 

+  148 

+  156 

+  157 

+  161 

+  168 

+  176 

+  185 

+  190 

+  196 

-45 

+  128 

+  130 

+  132 

+  133 

+  140 

+  145 

+  149 

+  154 

+  160 

-50 

+  114 

+  114 

+  112 

+  110 

+  111 

+  116 

+  118 

+  122 

+  127 

.-55 

+  102 

+  98 

+  94 

+  91 

+  87 

+  87 

+  90 

+  93 

+  96 

-60 

+  85 

+  81 

+  77 

+  71 

+  67 

+  64 

+  61 

+  60 

+  60 

-65 

+  68 

+  59 

+  53 

+  45 

+  42 

+  36 

+  30 

+  25 

+  21 

-70 

+  39 

+  27 

+  17 

+  10 

+  10 

+   9 

+   9 

+  10 

+   9 

-75 

+   3 

-   9 

-  18 

-  24 

-  27 

-  27 

-  26 

-  23 

-  23 

-80 

-  48 

-  58 

-  65 

-  72 

-  80 

-  85 

-  89 

-  91 

-  92 

-85 

-  83 

-  93 

-102 

-110 

-116 

-121 

-126 

-129 

-131 

^North  latitudes  positive,  south  latitudes  negative 
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Table  50 — Continued 


Values  of  north  component  (X)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees^ 


Geographic  east  longitude  in  degrees 


135 


140 


145 


150 


155 


160 


165 


170 


175 


+85 

+  15 

+  15 

+  15 

+  14 

+  14 

+  14 

+  13 

+  12 

+  11 

+80 

+  33 

+  35 

+  36 

+  36 

+  37 

+  37 

+  36 

+  36 

+  35 

+75 

+  58 

+  62 

+  64 

+  66 

+  68 

+  72 

+  72 

+  73 

+  72 

+70 

+  86 

+  91 

+  97 

+  102 

+104 

+  108 

+110 

+  112 

+  111 

+65 

+  120 

+  127 

+  136 

+140 

+  142 

+  147 

+  149 

+  151 

+  152 

+60 

+158 

+165 

+  170 

+  172 

+  176 

+182 

+  183 

+  185 

+  188 

+55 

+  192 

+194 

+200 

+204 

+208 

+211 

+210 

+208 

+206 

+50 

+226 

+229 

+233 

+233 

+232 

+232 

+232 

+231 

+228 

+45 

+253 

+258 

+258 

+259 

+255 

+252 

+248 

+246 

+241 

+40 

+284 

+281 

+278 

+276 

+273 

+268 

+264 

+257 

+252 

+35 

+306 

+301 

+299 

+290 

+286 

+281 

+276 

+270 

+264 

+30 

+324 

+318 

+312 

+307 

+300 

+293 

+286 

+280 

+274 

+25 

+342 

+  333 

+328 

+322 

+312 

+304 

+297 

+290 

+285 

+20 

+353 

+345 

+338 

+331 

+322 

+314 

+308 

+301 

+296 

+15 

+365 

+356 

+347 

+339 

+334 

+328 

+321 

+313 

+308 

+10 

+372 

+365 

+358 

+349 

+344 

+339 

+332 

+330 

+324 

+  5 

+376 

+370 

+363 

+359 

+352 

+350 

+344 

+340 

+338 

0 

+376 

+372 

+367 

+364 

+360  ' 

+357 

+353 

+349 

+347 

-  5 

+373 

+371 

+367 

+363 

+362 

+361 

+359 

+356 

+356 

-10 

+365 

+363 

+361 

+359 

+357 

+356 

+355 

+354 

+352 

-15 

+350 

+351 

+349 

+346 

+346 

+345 

+346 

+  345 

+342 

-20 

+329 

+333 

+330 

+329 

+329 

+329 

+328 

+327 

+325 

-25 

+300 

+301 

+304 

+305 

+305 

+305 

+304 

+306 

+308 

-30 

+269 

+272 

+275 

+276 

+278 

+279 

+280 

+281 

+282 

-35 

+236 

+239 

+243 

+245 

+248 

+252 

+255 

+256 

+257 

-40 

+202 

+206 

+210 

+213 

+216 

+220 

+224 

+228 

+231 

-45 

+166 

+  171 

+  174 

+  176 

+  181 

+186 

+  192 

+  196 

+  190 

-50 

+132 

+137 

+  138 

+  142 

+148 

+154 

+158 

+162 

+172 

-55 

+  98 

+  102 

+  106 

+  110 

+116 

+  120 

+123 

+  128 

+136 

-60 

+  60 

+  62 

+  64 

+  67 

+  72 

+  78 

+  85 

+  91 

+  97 

-65 

+  22 

+  22 

+  22 

+  26 

+  26 

+  29 

+  32 

+  39 

+  47 

-70 

+  7 

+  3 

-  7 

-  9 

-  16 

-  11 

-  2 

+  10 

+  16 

-75 

-  25 

-  29 

-  35 

-  37 

-  35 

-  31 

-  26 

-  23 

-  16 

-80 

-  94 

-  94 

-  94 

-  94 

-  92 

-  88 

-  83 

-  76 

-  67 

-85 

a  ■ — — r 

-132 

-133 

-134 

-134 

-132 

-130 

-127 

-124 

-120 
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Table  50 — Continued 


Values  of  north  component  (X)  of  magnetic  field  Intensity  for  1945 

expressed  In  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 

In  degrees' 


180 


Geographic  east  longitude  in  degrees 


185 


190 


195 


200 


205 


210 


215 


220 


+85 

+  10 

+  9 

+   9 

+  8 

+  7 

+  6 

+  4 

+  2 

0 

+80 

+  33 

+  31 

+  29 

+  27 

+  ^4 

+  20 

+  17 

+  14 

+  12 

+75 

+  70 

+  67 

+  64 

+  60 

+  55 

+  49 

+  42 

+  35 

+  29 

+70 

+  112 

+  109 

+105 

+  102 

+■  96 

+  89 

+  82 

+  74 

+  62 

+65 

+  150 

+144 

+  140 

+  134 

+  127 

+  121 

+  112 

+  104 

+  96 

+60 

+  184 

+  176 

+172 

+  165 

+  157 

+  151 

+  143 

+  134 

+  125 

+55 

+203 

+  199 

+  196 

+188 

+184 

+  178 

+  172 

+  165 

+  154 

+50 

+225 

+220 

+214 

+210 

+203 

+  197 

+191 

+187 

+  184 

+45 

+237 

+236 

+230 

+225 

+222 

+219 

+214 

+210 

+208 

+40 

+247 

+243 

+240 

+237 

+234 

+231 

+231 

+229 

+228 

+35 

+257 

+252 

+250 

+248 

+246 

+245 

+245 

+245 

+245 

+30 

+269 

+265 

+262 

+260 

+259 

+258 

+259 

+260 

+263 

+25 

+280 

+276 

+274 

+272 

+271 

+271 

+  272 

+276 

+278 

+20 

+292 

+288 

+286 

+285 

+283 

+282 

+287 

+290 

+293 

+15 

+305 

+301 

+300 

+300 

+299 

+298 

+301 

+302 

+306 

+10 

+320 

+318 

+317 

+  316 

+314 

+313 

+315 

+317 

+318 

+  5 

+335 

+334 

+332 

+330 

+328 

+326 

+326 

+326 

+326 

0 

+346 

+343 

+342 

+339 

+336 

+335 

+332 

+331 

+330 

-  5 

+356 

+354 

+  350 

+347 

+342 

+337 

+333 

+330 

+327 

-10 

+350 

+349 

+346 

+342 

+339 

+334 

+330 

+327 

+323 

-15 

+340 

+339 

+336 

+334 

+331 

+328 

+324 

+320 

+316 

-20 

+327 

+325 

+322 

+319 

+317 

+315 

+312 

+  311 

+308 

-25 

+309 

+306 

+304 

+303 

+301 

+300 

+299 

+299 

+298 

-30 

+  284 

+284 

+284 

+284 

+283 

+283 

+284 

+284 

+284 

-35 

+259 

+260 

+262 

+264 

+264 

+265 

+265 

+267 

+269 

-40 

+234 

+236 

+238 

+239 

+241 

+245 

+248 

+251 

+253 

-45 

+204 

+207 

+212 

+  216 

+  220 

+224 

+230 

+233 

+236 

-50 

+  177 

+  181 

+  186 

+  191 

+  196 

+  199 

+205 

+211 

+215 

-55 

+  144 

+151 

+156 

+  163 

+  166 

+  171 

+  175 

+  181 

+  187 

-60 

+  104 

+  112 

+  118 

+  127 

+  133 

+  140 

+  144 

+  150 

+  156 

-65 

+  59 

+  67 

+  75 

+  84 

+  94 

+102 

+  110 

+  117 

+  124 

-70 

+  25 

+  34 

+  40 

+  48 

+  56 

+  62 

+  69 

+  76 

+  82 

-75 

-  6 

+   4 

+  10 

+  15 

+  20 

+  25 

+  30 

+  36 

+  41 

-80 

-  61 

-  56 

-  50 

-  43 

-  32 

-  24 

-  14 

-   2 

+  4 

-85 

-116 

-110 

-104 

-  95 

-  85 

-  75 

-  64 

-  53 

-  42 

^North  latitudes  positive,  south  latitudes  negative 
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Table  50 — Continued 


Values  of  north  component  (X)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees'^ 


Geographic  east  longitude  in  degrees 


225 


230 


235 


^40 


245 


250 


255 


260 


265 


+85 
+80 
+75 
+70 
+  65 

+60 
+55 
+50 
+45 
+40 

+35 
+30 
+25 
+20 
+  15 

+  10 
+  5 
0 
-  5 
-10 

-15 
-20 
-25 
-30 
-35 

-40 
-45 
-50 
-55 
-60 

-65 
-70 
-75 
-80 
-85 

a: 


-   4 

-   8 

-  12 

-  15 

-  17 

-  18 

-  19 

-  18 

-  16 

+  8 

+   5 

+   1 

-   2 

-   3 

-  6 

-   9 

-  10 

-  10 

+  24 

+  18 

+  13 

+   8 

+   4 

+  1 

-   1 

+   4 

-   7 

+  53 

+  42 

+  33 

+  27 

+  21 

+  17 

+  14 

+  13 

+  12 

+  86 

+  78 

+  67 

+  55 

+  46 

+  42 

+  37 

+  32 

+  30 

+  115 

+  108 

+  100 

+  90 

+  82 

+  74 

+  68 

+  62 

+  58 

+148 

+  139 

+  129 

+  122 

+  114 

+  107 

+  99 

+  95 

+  86 

+  178 

+  170 

+  164 

+156 

+  150 

+  143 

+  136 

+  129 

+  121 

+  199 

+  194 

+  188 

+  190 

+181 

+  180 

+  171 

+  165 

+  155 

+225 

+224 

+  220 

+220 

+214 

+210 

+203 

+  199 

+  191 

+246 

+  246 

+245 

+243 

+240 

+234 

+237 

+230 

+224 

+264 

+  268 

+^68 

+267 

+261 

+  267 

+  264 

+259 

+251 

+280 

+281 

+284 

+286 

+287 

+290 

+290 

+283 

+277 

+296 

+298 

+301 

+  302 

+303 

+  306 

+  307 

+303 

+298 

+308 

+  310 

+  312 

+315 

+317 

+318 

+318 

+  317 

+313 

+318 

+320 

+322 

+  323 

+323 

+326 

+  325 

+  323 

+321 

+  326 

+328 

+329 

+  328 

+328 

+329 

+329 

+  328 

+323 

+330 

+328 

+325 

+324 

+324 

+  328 

+327 

+  326 

+322 

+326 

+323 

+321 

+318 

+318 

+321 

+320 

+317 

+316 

+321 

+318 

+316 

+312 

+311 

+310 

+307 

+  307 

+  306 

+315 

+312 

■f307 

+304 

+302 

+300 

+296 

+296 

+295 

+  304 

+300 

+  300 

+297 

+295 

+289 

+286 

+285 

+282 

+294 

+291 

+289 

+288 

+285 

+279 

+278 

+275 

+271 

+<i82 

+  281 

+278 

+275 

+274 

+271 

+267 

+265 

+259 

+268 

+268 

+^66 

+264 

+264 

+260 

+258 

+  254 

+252 

+253 

+254 

+254 

+  253 

+253 

+252 

+248 

+246 

+243 

+239 

+240 

+240 

+240 

+240 

+240 

+239 

+238 

+237 

+218 

+220 

+222 

+223 

+224 

+226 

+226 

+228 

+230 

+  191 

+  195 

+  198 

+202 

+206 

+208 

+213 

+  217 

+221 

+  162 

+  166 

+  170 

+177 

+  182 

+  189 

+  193 

+  199 

+206 

+  130 

+  137 

+  143 

+  149 

+157 

+  164 

+  171 

+  177 

+  186 

+  88 

+  96 

+  102 

+  111 

+119 

+  126 

+  132 

+  143 

+  152 

+  46 

+  51 

+  57 

+  66 

+  74 

+  82 

+  94 

+  105 

+  118 

+  11 

+  20 

+  28 

+  37 

+  47 

+  56 

+  68 

+  79 

+  91 

-  30 

-  18 

-   5 

+   8 

+  21 

+  34 

+  48 

+  61 

+  74 

North  latitudes  positive,  south  latitudes  negative 
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Table  50— Continued 


Values  of  north  component  (X)  of  .nagnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


270 


Geographic  east  longitude  in  degrees 


275 


280 


285 


290 


295 


300 


305 


310 


+85 

-  13 

-  12 

-   8 

-  5 

-   1 

+   3 

+  6 

+   9 

+  14 

+80 

-   8 

-   6 

-   4 

-  3 

0 

+  6 

+  11 

+  17 

+  22 

+75 

-   8 

-   5 

_   o 

+  4 

+  11 

+  16 

+  22 

+  27 

+  33 

+70 

+  11 

+  12 

+  14 

+  18 

+  24 

+  32 

+  41 

+  48 

+  48 

+  65 

+  31 

+  32 

+  32 

+  33 

+  38 

+  46 

+  51 

+  60 

+  67 

+60 

+  55 

+  53 

+  53 

+  56 

+  58 

+  72 

+  73 

+  80 

+  89 

+55 

+  84 

+  80 

+  81 

+  85 

+  93 

+  104 

+  96 

+  103 

+112 

+50 

+  116 

+  114 

+  113 

+  111 

+  114 

+  124 

+  122 

+  127 

+  135 

+45 

+  157 

+  152 

+  145 

+  143 

+  142 

+144 

+  148 

+  152 

+  154 

+40 

+  186 

+  182 

+  176 

+  171 

+  171 

+  170 

+  171 

+  173 

+  180 

+  35 

+217 

+214 

+205 

+201 

+  196 

+  196 

+  195 

+  197 

+  198 

+  30 

+  246 

+242 

+233 

+  228 

+225 

+219 

+216 

+215 

+216 

+25 

+270 

+  265 

+258 

+253 

+248 

+243 

+240 

+236 

+  236 

+20 

+295 

+290 

+  281 

+273 

+  269 

+262 

+  256 

+  254 

+253 

+  15 

+308 

+  303 

+297 

+292 

+286 

+280 

+272 

+269 

+267 

+  10 

+318 

'  +313 

+308 

+303 

+298 

+292 

+  284 

+280 

+276 

+  5 

+321 

+319 

+314 

+  308 

+  304 

+297 

+293 

+288 

+284 

0 

+315 

+319 

+314 

+310 

+  305 

+301 

+295 

+289 

+285 

-  5 

+315 

+  312 

+308 

+304 

+299 

+294 

+289 

+  282 

+<i78 

-10 

+306 

+304 

+299 

+296 

+291 

+285 

+280 

+273 

+268 

-15 

+292 

+289 

+286 

+284 

+278 

+  273 

+268 

+262 

+254 

-20 

+278 

+276 

+274 

+270 

+  267 

+262 

+256 

+249 

+243  • 

-25 

+267 

+264 

+262 

+258 

+254 

+250 

+245 

+238 

+231 

-30 

+  257 

+  254 

+252 

+249 

+245 

+241 

+236 

+  228 

+221 

-35 

+  248 

+246 

+243 

+241 

+238 

+235 

+230 

+222 

+216 

-40 

+240 

+240 

+239 

+237 

+236 

+234 

+229 

+223 

+217 

-45 

+237 

+237 

+238 

+239 

+237 

+235 

+231 

+227 

+222 

-50 

+234 

+  235 

+236 

+239 

+239 

+237 

+235 

+232 

+227 

-55 

+226 

+230 

+233 

+237 

+240 

+240 

+239 

+236 

+233 

-60 

+212 

+218 

+  223 

+229 

+  233 

+237 

+238 

+238 

+236 

-65 

+  193 

+  200 

+207 

+  213 

+220 

+224 

+  227 

+  231 

+233 

-70 

+  160 

+166 

+  174 

+  180 

+  187 

+  196 

+207 

+215 

+219 

-75 

+  128 

+  137 

+  146 

+  154 

+  162 

+  169 

+  176 

+  185 

+  192 

-80 

+  104 

+  115 

+  124 

+  135 

+  142 

+  151 

+  157 

+  165 

+  170 

-85 

+  86 

+  98 

+  110 

+  120 

+  128 

+  138 

+  146 

+  153 

+  159 

^North  latitudes  positive,  south  latitudes  negative 
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Table  50 — Concluded 


Values  of  north  component  (X)  of  magnetic  field  intensity  for  1945 

expressed   in  lOO-ga.nma  units,    for  5-degree   intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees'^ 


Geographic  east  longitude  in  degrees 


315 


320 


325 


330 


335 


340 


345 


350 


355 


+85 

+  18 

+  22 

+  26 

+  30 

+  36 

+  38 

+  42 

+  44 

+  45 

+80 

+  28 

+  33 

+  39 

+  44 

+  50 

+  55 

+  60 

+  66 

+  58 

+75 

+  39 

+  46 

+  52 

+  58 

+  63 

+  70 

+  79 

+  85 

+  88 

+70 

+  55 

+  62 

+  69 

+  77 

+  85 

+  91 

+  96 

+  100 

+103 

+65 

+  74 

+  81 

+  89 

+  95 

+  101 

+  105 

+110 

+  116 

+  121 

+60 

+  96 

+  103 

+  110 

+  115 

+  122 

+  130 

+135 

+  138 

+140 

+55 

+  123 

+  130 

+  135 

+  140 

+  144 

+  148 

+  155 

+161 

+  162 

+50 

+  142 

+  150 

+  156 

+  162 

+  168 

+  172 

+  177 

+181 

+185 

+45 

+  162 

+  170 

+  178 

+  185 

+  189 

+  197 

+  200 

+204 

+209 

+40 

+  185 

+  192 

+  199 

+  209 

+  211 

+221 

+224 

+229 

+234 

+35 

+204 

+208 

+215 

+224 

+231 

+238 

+244 

+251 

+261 

+30 

+221 

+226 

+235 

+243 

+249 

+259 

+269 

+276 

+284 

+25 

+237 

+  243 

+248 

+254 

+263 

+274 

+284 

+293 

+299 

+20 

+253 

+255 

+260 

+268 

+276 

+286 

+294 

+300 

+311 

+  15 

+266 

+267 

+271 

+277 

+283 

+293 

+  301 

+307 

+315 

+  10 

+278 

+276 

+278 

+281 

+286 

+291 

+298 

+301 

+308 

+  5 

+282 

+279 

+278 

+  277 

+280 

+282 

+286 

+  290 

+293 

0 

+280 

+275 

+272 

+270 

+270 

+270 

+271 

+  273 

+275 

-  5 

+272 

+268 

+261 

+259 

+255 

+253 

+249 

+  245 

+248 

+  10 

+262 

+253 

+250 

+244 

+240 

+237 

+227 

+223 

+227 

-15 

+  247 

+241 

+235 

+227 

+  219 

+215 

+206 

+202 

+200 

-20 

+236 

+230 

+219 

+210 

+203 

+  198 

+  190 

+  183 

+  181 

-25 

+224 

+216 

+205 

+  198 

+  190 

+  185 

+  178 

+  170 

+164 

-30 

+213 

+206 

+  196 

+  186 

+  180 

+  175 

+  168 

+  161 

+  155 

-35 

+209 

+202 

+  192 

+  184 

+  176 

+  170 

+  163 

+  157 

+  150 

-40 

+207 

+200 

+  192 

+  185 

+  176 

+  168 

+  161 

+  153 

+  147 

-45 

+214 

+206 

+  199 

+  192 

+183 

+175 

+  167 

+  160 

+  152 

-50 

+222 

+215 

+207 

+  199 

+  191 

+  181 

+  174 

+  167 

+  159 

-55 

+227 

+220 

+212 

+204 

+  196 

+189 

+  182 

+  175 

+  169 

-60 

+231 

+225 

+218 

+  210 

+203 

+  193 

+  187 

+  178 

+  170 

-65 

+231 

+228 

+  224 

+216 

+207 

+  199 

+  190 

+  181 

+  170 

-70 

+222 

+222 

+221 

+216 

+209 

+200 

+  192 

+  181 

+172 

-75 

+  198 

+202 

+205 

+205 

+202 

+200 

+  192 

+  184 

+175 

-80 

+  175 

+  179 

+  182 

+  185 

+  185 

+  185 

+  182 

+  177 

+  172 

-85 

+  163 

+  166 

+  169 

+  169 

+169 

+  167 

+  164 

+  160 

+154 

North  latitudes  positive,  south  latitudes  negative 
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Table  51 


Values  of  east  component  (Y)  of  magnetic  field  intensity  for  1945 
expressed  in  100-gamma  units,  for  5-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees" 


Geographic  east  longitude  in  degrees 


10 


15 


20 


25 


30 


35 


40 


+85 

- 

21 

-  18 

-  14 

-   8 

-  4 

- 

2 

+ 

2 

+ 

4 

+  6 

+80 

- 

16 

-  12 

-   9 

-   6 

0 

+ 

4 

+ 

9 

+ 

14 

+  17 

+75 

.  '  ■  - 

19 

-  16 

-  10 

-  4 

+  1 

+ 

6 

+ 

11 

+ 

16 

+  22 

+70 

- 

25 

-  18 

-  12 

-  6 

0 

+ 

6 

+ 

12 

+ 

17 

+  24 

+65 

- 

28 

-  19 

-  13 

-  8 

0 

+ 

9 

+ 

15 

+ 

20 

+  26 

+60 

_ 

28 

-  22 

-  16 

-  7 

0 

+ 

8 

+ 

14 

+ 

22 

+  24 

+55 

- 

31 

-  26 

-  17 

-   6 

-   2 

+ 

5 

+ 

11 

+ 

17 

+  24 

+50 

- 

31 

-  24 

-  16 

-  8 

-   1 

+ 

6 

+ 

10 

+ 

17 

+  20 

+45 

- 

31 

-  24 

-  17 

-  9 

-  3 

+ 

5 

+ 

10 

+ 

15 

+  20 

+  40 

- 

36 

-  27 

-  19 

-  11 

-  4 

+ 

3 

+ 

8 

+ 

13 

+  18 

+35 

_ 

39 

-  30 

-  21 

-  13 

-  6 

+ 

1 

+ 

7 

+ 

11 

+  15 

+30 

- 

41 

-  32 

-  24 

-  16 

-  8 

- 

2 

+ 

3 

+ 

8 

+  11 

+25 

- 

47 

-  37 

-  26 

-  18 

-  10 

- 

4 

+ 

1 

+ 

5 

+   8 

+20 

- 

48 

-  40 

-  30 

-  22 

-  14 

- 

8 

- 

3 

+ 

2 

+   6 

+  15 

- 

56 

-  44 

-  34 

-  23 

-  17 

- 

11 

- 

5 

- 

1 

+  2 

+10 

_ 

59 

-  48 

-  38 

-  28 

-  21 

_ 

14 

_ 

9 

- 

5 

-  2 

+  5 

- 

64 

-  54 

-  43 

-  34 

-  25 

- 

20 

- 

16 

- 

10 

-  5 

0 

- 

70 

-  60 

-  48 

-  38 

-  32 

- 

24 

- 

20 

- 

15 

-  10 

-  5 

- 

75 

-  65 

-  54 

-  47 

-  37 

- 

30 

- 

25 

- 

18 

-  14 

-10 

•  

79 

-  70 

-  61 

-  52 

-  43 

- 

37 

- 

30 

- 

22 

-  19 

-15 

^ 

81 

-  72 

-  64 

-  55 

-  48 

_ 

42 

_ 

35 

- 

29 

-  24 

-20 

- 

82 

-  74 

-  67 

-  59 

-  52 

- 

44 

- 

38 

- 

33 

-  33 

-25 

_ 

80 

-  75 

-  68 

-  60 

-  55 

- 

47 

- 

41 

- 

39 

-  40 

-30 

_ 

79 

-  75 

-  68 

-  63 

-  56 

- 

50 

- 

44 

- 

42 

-  45 

-35 

- 

78 

-  74 

-  68 

-  63 

-  56 

- 

51 

- 

47 

- 

47 

-  49 

-40 

_ 

75 

-  73 

-  70 

-  63 

-  58 

- 

56 

_ 

55 

- 

56 

-  59 

-45 

- 

74 

-  73 

-  70 

-  65 

-  61 

- 

61 

- 

62 

- 

64 

-  69 

-50 

- 

74 

-  75 

-  70 

-  68 

-  66 

- 

67 

- 

68 

- 

71 

-  77 

-f<5 

- 

69 

-  71 

-  72 

-  73 

-  72 

- 

73 

- 

75 

- 

80 

-  83 

-60 

- 

70 

-  73 

-  76 

-  78 

-  79 

- 

84 

- 

92 

- 

LOl 

-111 

-65 

74 

-  78 

-  33 

-  90 

-  97 

_ 

104 

- 

114 

- 

122 

-130 

-70 

_ 

82 

-  91 

-100 

-108 

-117 

- 

120 

- 

136 

- 

146 

-154 

-75 

_ 

96 

-105 

-117 

-126 

-140 

- 

150 

- 

159 

- 

167 

-171 

-80 

_ 

97 

-112 

-125 

-136 

-148 

- 

157 

- 

164 

- 

170 

-173 

-85 

- 

91 

-104 

-116 

-126 

-136 

- 

144 

- 

152 

-_ 

158 

-162 

i 


^North  latitudes  positive,  south  latitudes  negative 
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Table  51 — Continued 

Values  of  east  component  (Y)  of  magnetic  field  intensity  for  1945 
expressed  in  100-gamma  units,  for  5-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 
latitude 

, 

Geographic  east  longitude 

in  degrees 

in  degrees^ 

45 

50 

55 

60 

65 

70 

75 

80 

85 

+85 

+ 

10 

+ 

12 

+  15 

+  19 

+  23 

+  26 

+  28 

+  29 

+  30 

+80 

+ 

20 

+ 

24 

+  26 

+  29 

+  32 

+  36 

+  35 

+  33 

+  30 

+75 

+ 

28 

+ 

31 

+  33 

+  34 

+  36 

+  38 

+  38 

+  35 

+  28 

+70 

+ 

30 

+ 

33 

+  35 

+  37 

+  38 

+  38 

+  57 

+  34 

+  31 

+65 

+ 

30 

+ 

35 

+  38 

+  40 

+  40 

+  40 

+  40 

+  38 

+  36 

+60 

+ 

29 

+ 

35 

+  36 

+  37 

+  38 

+  38 

+  36 

+  34 

+  30 

+55 

+ 

31 

+ 

29 

+  32 

+  37 

+  37 

+  37 

+  34 

+  33 

+  28 

+50 

+ 

27 

+ 

30 

+  30 

+  32 

+  32 

+  32 

+  31 

+  28 

+  21 

+45 

+ 

24 

+ 

27 

+  27 

+  27 

+  28 

+  26 

+  22 

+  21 

+  18 

+40 

+ 

20 

+ 

22 

+  24 

+  24 

+  23 

+  20 

+  18 

+  14 

+  11 

+35 

+ 

18 

+ 

18 

+  19 

+  18 

+  17 

+  14 

+  12 

+   9 

+  6 

+30 

+ 

14 

+ 

15 

+  15 

+  13 

+  11 

+  8 

+  4 

+   1 

-  2 

+25 

+ 

10 

+ 

11 

+  10 

+   8 

+  5 

+  2 

-   2 

-  6 

-  8 

+20 

+ 

7 

+ 

8 

+  6 

+  3 

-  1 

-  4 

-  8 

-  12 

-  12 

+15 

+ 

4 

+ 

4 

+  2 

-   2 

-  7 

-  11 

-  15 

-  17 

-  17 

+10 

0 

+ 

1 

-  1 

-   8 

-  13 

-  19 

-  21 

-  21 

-  20 

+  5 

- 

4 

- 

3 

-  6 

-  15 

-  21 

-  26 

-  29 

-  29 

-  26 

0 

- 

7 

- 

7 

-  13 

-  22 

-  29 

-  34 

-  35 

-  36 

-  30 

-  5 

- 

12 

- 

13 

-  21 

-  30 

-  37 

-  42 

-  43 

-  43 

-  35 

-10 

- 

19 

- 

22 

-  30 

-  38 

-  45 

-  50 

-  52 

-  50 

-  43 

-15 

_ 

27 

_ 

34 

-  38 

-  47 

-  55 

-  60 

-  63 

-  61 

-  55 

-20 

- 

35 

- 

43 

-  50 

-  57 

-  65 

-  71 

-  72 

-  71 

-  67 

-25 

- 

40 

- 

50 

-  58 

-  65 

-  74 

-  79 

-  82 

-  82 

-  76 

-30 

- 

49 

- 

58 

-  67 

-  76 

-  83 

-  90 

-  94 

-  93 

-  87 

-35 

- 

55 

- 

65 

-  75 

-  85 

• 

-  93 

-  99 

-102 

-101 

-  96 

-40 

_ 

65 

_ 

73 

-  82 

-  94 

-102 

-108 

-111 

-109 

-101 

-45 

- 

75 

- 

82 

-  92 

-103 

-109 

-114 

-116 

-118 

-116 

-50 

- 

83 

- 

91 

-102 

-112 

-^119 

-126 

-126 

-127 

-124 

-55 

- 

98 

-: 

Lll 

-120 

-119 

-129 

-132 

-137 

-134 

-125 

-60 

- 

L20 

-. 

L26 

-132 

-138 

-142 

-143 

-143 

-142 

-130 

-65 

_ 

138 

_ 

L44 

-150 

-155 

-156 

-154 

-152 

-148 

-143 

-70 

- 

L60 

-: 

L64 

-167 

-165 

-162 

-162 

-160 

-158 

-148 

-75 

- 

L76 

-; 

L77 

-176 

-176 

-169 

-170 

-167 

-164 

-152 

-80 

- 

L76 

-; 

L76 

-177 

-174 

-175 

-172 

-167 

-161 

-141 

-85 

- 

L65 

-; 

L66 

-168 

-166 

-163 

-158 

-154 

-150 

-142 

^orth  latitudes  positive,  south  latitudes  negative 
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Table  51— Continued 


Values  of  east  component  (Y)  of  magn.etic  field  intensity  for  1945 
expressed  in  100-gamma  units,  for  5-degree  intervals  of 
geograpnic  latitude  and  longitude 


Geograpnic 

latitude 
in  degrees'" 


90 


Geograpnic  east  longitude  in  degrees 


95 


100 


105 


110 


115 


120 


125 


130 


+85 

+  29 

+  28 

+  26 

+ 

25 

+ 

24 

+ 

24 

+ 

22 

+ 

21 

+  20 

+80 

+  27 

+  23 

+  20 

+ 

17 

+ 

14 

+ 

12 

+ 

11 

+ 

10 

+  9 

+75 

--   +  25 

+  22 

+  19 

+ 

14 

+ 

11 

+ 

7 

+ 

2 

- 

3 

-  6 

+70  , 

+  27 

+  22 

+  16 

+ 

10 

+ 

3 

- 

3 

- 

12 

- 

18 

-  21 

+65 

+  28 

+  21 

+  14 

+ 

6 

- 

2 

- 

11 

- 

20 

- 

26 

-  30 

+60 

•  +  24 

+  16 

+  9 

+ 

2 

_ 

7 

_ 

16 

_ 

26 

_ 

34 

-  40 

+55 

+  20 

+  13 

+   6 

- 

2 

- 

10 

- 

22 

- 

31 

- 

37 

-  40 

+50 

+  16 

+  6 

0 

- 

7 

- 

15 

- 

25 

- 

34 

- 

39 

-  42 

+45   ■ 

+   9 

+   2 

-   3 

- 

11 

- 

19 

- 

26 

- 

33 

- 

38 

-  40 

+40 

+   6 

0 

-  6 

- 

11 

- 

19 

- 

25 

- 

29 

- 

34 

-  36 

+35 

+   1 

-  3 

-  7 

_ 

11 

— 

16 

_ 

21 

- 

25 

- 

28 

-  31 

+30 

-  4 

-  5 

-  7 

- 

10 

- 

13 

- 

16 

- 

18 

- 

21 

-  24 

+25  • 

-   8 

-  8 

-  8 

- 

8 

- 

8 

- 

8 

- 

11 

- 

13 

-  15 

+20 

-  12 

-  10 

-  7 

- 

4 

- 

2 

- 

2 

- 

3 

- 

4 

-   6 

+15 

-  13 

-  10 

-  6 

- 

1 

+ 

3 

+ 

5 

+ 

5 

+ 

5 

+  3 

+10 

'    -  16 

-  9 

-   2 

+ 

3 

+ 

7 

+ 

11 

+ 

12 

+ 

13 

+  11 

+  5 

-  20 

-  10 

-   1 

+ 

6 

+ 

10 

+ 

14 

+ 

16 

+ 

17 

+  17 

0  ,  ■ 

-  22 

-  14 

0 

+ 

7 

+ 

12 

+ 

16 

+ 

18 

+ 

20 

+  21 

-  5 

-  26 

-  17 

-   4 

+ 

6 

+ 

12 

+ 

16 

+ 

18 

+ 

21 

+  24 

-10 

-  33 

-  22 

-  8 

+ 

4 

+ 

11 

+ 

14 

+ 

18 

+ 

21 

+  24 

-15 

-  45 

-  32 

-  16 

_ 

2 

+ 

5 

+ 

9 

+ 

14 

+ 

19 

+  23 

-20 

-  57 

-  43 

-  26 

- 

12 

- 

2 

+ 

4 

+ 

12 

+ 

16 

+  21 

-25 

-  67 

-  56 

-  40 

- 

25 

- 

13 

- 

2 

+ 

7 

+ 

13 

+  19 

-50 

-  77 

-  66 

-  52 

- 

39 

- 

25 

- 

13 

0 

+ 

8 

+  16 

-35 

-  91 

-  79 

-  65 

- 

52 

- 

38 

- 

22 

- 

12 

+ 

2 

+  11 

-40 

-101 

-  87 

-  77 

_ 

65 

_ 

51 

- 

36 

- 

21 

- 

6 

+  5 

-45 

-108 

-  95 

-  86 

- 

76 

- 

62 

- 

45 

- 

32 

- 

16 

-  2 

-50 

-115 

-107 

-  98 

- 

87 

- 

70 

- 

53 

- 

40 

- 

21 

-   8 

-55 

-117 

-1C9 

-102 

- 

96 

- 

86 

- 

66 

- 

47 

- 

31 

-  17 

-60 

n  -123 

-117 

-112 

- 

102 

- 

91 

- 

69 

- 

46 

- 

30 

-  18 

-65 

-136 

-129 

-122 

_ 

106 

- 

90 

- 

62 

- 

41 

- 

26 

-  16 

-70 

-137 

-127 

-115 

- 

100 

- 

81 

- 

56 

- 

44 

- 

36 

-  28 

-75 

-138 

-127 

-114 

- 

103 

- 

90 

- 

74 

- 

61 

- 

49 

-  41 

-80 

-135 

-124 

-112 

- 

103 

- 

95 

- 

87 

- 

77 

- 

67 

-  52 

-85 

-133 

-123 

-113 

- 

102 

- 

91 

- 

79 

- 

67 

- 

55 

-  43 

^Nortn  latitudes  positive,  soutn  latitudes  negative 
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Table  51--Continued 

Values  of  east  component  (Yj  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  d_egrees^ 

Ge 

0 graphic 

east 

longitude 

in  d( 

agrees 



170 

135 

140 

145 

150 

155 

160 

165 

175 

+85 

+ 

19 

+ 

19 

+ 

18 

+ 

18 

+ 

17 

+ 

17 

+  17 

+ 

16 

+  16 

+80 

+ 

8 

+ 

8 

+ 

7 

+ 

7 

+ 

8 

+ 

8 

+  10 

+ 

12 

+  15 

+75 

- 

7 

- 

8 

- 

8 

- 

8 

- 

6 

- 

2 

+  2 

+ 

6 

+  10 

+7C 

- 

21 

- 

19 

- 

19 

- 

17 

- 

13 

- 

8 

_   3 

+ 

4 

+  11 

+65 

- 

30 

- 

30 

- 

29 

- 

27 

- 

20 

- 

14 

-  6 

+ 

2 

+  11 

+60 

_ 

34 

_ 

35 

_ 

33 

_ 

31 

_ 

26 

_ 

17 

-   6 

+ 

3 

+  12 

+55 

- 

41 

- 

40 

- 

37 

- 

32 

- 

27 

- 

17 

-   8 

+ 

4 

+  15 

+50 

- 

44 

- 

43 

- 

38 

- 

30 

- 

24 

- 

14 

-  4 

+ 

8 

+  18 

+45 

- 

44 

- 

43 

- 

35 

- 

27 

- 

18 

- 

9 

+  2 

+ 

12 

+  25 

+40 

- 

38 

- 

36 

- 

32 

- 

25 

- 

15 

- 

5 

+  7 

+ 

17 

+  28 

+35 

_ 

32 

_ 

32 

_ 

26 

_ 

18 

_ 

7 

+ 

2 

+  13 

+ 

24 

+  32 

+30 

- 

24 

- 

22 

- 

18 

- 

11 

0 

+ 

9 

+  21 

+ 

30 

+  39 

+25 

- 

16 

- 

14 

- 

10 

- 

+ 

6 

+ 

16 

+  26 

+ 

35 

+  43 

+20 

- 

6 

- 

4 

0 

+ 

6 

+ 

14 

+ 

22 

+  34 

+ 

40 

+  46 

+  15 

+ 

2 

+ 

5 

+ 

7 

+ 

13 

+ 

22 

+ 

29 

+  37 

+ 

46 

+  50 

+  10 

+ 

10 

+ 

12 

+ 

15 

+ 

21 

+ 

30 

+ 

37 

+  42 

+ 

46 

+  52 

+  5 

+ 

16 

+ 

19 

+ 

23 

+ 

28 

+ 

34 

+ 

39 

+  47 

+ 

53 

+  55 

0 

+ 

22 

+ 

25 

+ 

28 

+ 

32 

+ 

38 

+ 

43 

+  51 

+ 

57 

+  58 

-  5 

+ 

26 

+ 

28 

+ 

30 

+ 

34 

+ 

40 

+ 

46 

+  52 

+ 

57 

+  60 

-10 

+ 

26 

+ 

29 

+ 

32 

+ 

36 

+ 

43 

+ 

48 

+  53 

+ 

57 

+  61 

-15 

+ 

26 

+ 

31 

+ 

35 

+ 

39 

+ 

45 

+ 

50 

+  55 

+ 

60 

+  65 

-20 

+ 

26 

+ 

31 

+ 

36 

+ 

42 

+ 

47 

+ 

52 

+  57 

+ 

64 

+  66 

-25 

+ 

25 

+ 

31 

+ 

37 

+ 

44 

+ 

49 

+ 

55 

+  60 

+ 

66 

+  68 

-30 

+ 

23 

+ 

30 

+ 

37 

+ 

44 

+ 

50 

+ 

59 

+  64 

+ 

68 

+  71 

-35 

+ 

19 

+ 

29 

+ 

36 

+ 

44 

+ 

50 

+ 

58 

+  64 

+ 

69 

+  72 

-40 

+ 

14 

+ 

25 

+ 

35 

+ 

41 

+ 

49 

+ 

56 

+  63 

+ 

70 

+  75 

-45 

+ 

7 

+ 

19 

+ 

28 

+ 

36 

+ 

46 

+ 

54 

+  61 

+ 

68 

+  73 

-50 

+ 

1 

+ 

12 

+ 

23 

+ 

34 

+ 

43 

+ 

52 

+  60 

+ 

71 

+  68 

-55 

- 

7 

+ 

6 

+ 

18 

+ 

32 

+ 

41 

+ 

52 

+  64 

+ 

70 

+  70 

-60 

- 

6 

+ 

3 

+ 

15 

+ 

27 

+ 

37 

+ 

48 

+  56 

+ 

70 

+  74 

-65 

_ 

11 

_ 

3 

+ 

5 

+ 

15 

+ 

29 

+ 

46 

+  58 

+ 

72 

+  75 

-70 

- 

20 

- 

15 

- 

8 

+ 

5 

+ 

16 

+ 

24 

+  42 

+ 

52 

+  66 

-75 

- 

34 

- 

26 

- 

14 

+ 

3 

+ 

12 

+ 

22 

+  22 

+ 

42 

+  58 

-80 

- 

40 

- 

25 

- 

10 

+ 

3 

+ 

17 

+ 

28 

+  40 

+ 

52 

+  61 

-85 

- 

50 

- 

19 

- 

7 

+ 

5 

+ 

16 

+ 

32 

+  48 

+ 

60 

_+_69 

North  latitudes  positive,  south  latitudes  negative 
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Table  51— Continued 

Values  of  east  component  (Y)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic 

east 

longitude 

Ln  de 

grees 

in  degrees 

L80 

185 

L90 

L95 

' 

200 

205 

210 

215 

220 

+85 

+ 

16 

+ 

15 

+ 

16 

+ 

15 

+ 

16 

+ 

16 

+ 

16 

+ 

15 

+  15 

+80 

+ 

16 

+ 

18 

+ 

19 

+ 

21 

+ 

21 

+ 

21 

+ 

21 

+ 

20 

+  19 

+75 

+ 

16 

+ 

20 

+ 

24 

+ 

28 

+ 

30 

+ 

32 

+ 

33 

+ 

32 

+  31 

+70 

+ 

18 

+ 

25 

+ 

32 

+ 

37 

+ 

42 

+ 

45 

+ 

48 

+ 

52 

+  51 

+65 

+ 

19 

+ 

28 

+ 

37 

+ 

44 

+ 

51 

+ 

56 

+ 

61 

+ 

64 

+  66 

+60 

+ 

21 

+ 

30 

+ 

43 

+ 

50 

+ 

58 

+ 

62 

+ 

68 

+ 

71 

+  69 

+55 

+ 

28 

+ 

40 

+ 

48 

+ 

56 

+ 

62 

+ 

70 

+ 

72 

+ 

72 

+  75 

+50 

+ 

29 

+ 

41 

+ 

50 

+ 

58 

+ 

62 

+ 

65 

+ 

69 

+ 

80 

+  82 

+45 

+ 

36 

+ 

42 

+ 

52 

+ 

61 

+ 

68 

+ 

70 

+ 

74 

+ 

79 

+  79 

+40 

+ 

40 

+ 

49 

+ 

54 

+ 

61 

+ 

66 

+ 

71 

+ 

74 

+ 

78 

+  80 

+35 

+ 

42 

+ 

48 

+ 

53 

+ 

59 

+ 

64 

+ 

67 

+ 

70 

+ 

73 

+  76 

+30 

+ 

46 

+ 

51 

+ 

54 

+ 

58 

+ 

61 

+ 

63 

+ 

66 

+ 

69 

+  69 

+25 

+ 

49 

+ 

52 

+ 

55 

+ 

57 

+ 

58 

+ 

59 

+ 

62 

+ 

63 

+  66 

+20 

+ 

50 

+ 

53 

+ 

56 

+ 

54 

+ 

54 

+ 

56 

+ 

59 

+ 

59 

+  61 

+15 

+ 

52 

+ 

54 

+ 

56 

+ 

54 

+ 

54 

+ 

54 

+ 

55 

+ 

54 

+  57 

+10 

+ 

54 

+ 

56 

+ 

55 

+ 

55 

+ 

52 

+ 

50 

+ 

49 

+ 

51 

+  54 

+  5 

+ 

56 

+ 

55 

+ 

54 

+ 

52 

+ 

51 

+ 

51 

+ 

51 

+ 

53 

+  55 

0 

+ 

58 

+ 

57 

+ 

54 

+ 

54 

+ 

52 

+ 

54 

+ 

54 

+ 

56 

+  55 

-  5 

+ 

62 

+ 

62 

+ 

60 

+ 

59 

+ 

56 

+ 

58 

+ 

57 

+ 

56 

+  56 

-10 

+ 

63 

+ 

65 

+ 

62 

+ 

62 

+ 

61 

+ 

61 

+ 

61 

+ 

59 

+  59 

-15 

+ 

67 

+ 

68 

+ 

66 

+ 

66 

+ 

64 

+ 

65 

+ 

65 

+ 

65 

+  64 

-20 

+ 

69 

+ 

71 

+ 

71 

+ 

70 

+ 

69 

+ 

70 

+ 

70 

+ 

70 

+  69 

-25 

+ 

71 

+ 

73 

+ 

74 

+ 

73 

+ 

75 

+ 

75 

+ 

74  ^ 

+ 

76 

+  74 

-30 

+ 

72 

+ 

76 

+ 

78 

+ 

77 

+ 

79 

+ 

80 

+ 

80 

+ 

80 

+  80 

-35 

+ 

75 

+ 

78 

+ 

81 

+ 

82 

+ 

84 

+ 

84 

+ 

84 

+ 

83 

+  82 

-40 

+ 

77 

+ 

81 

+ 

83 

+ 

85 

+ 

86 

+ 

87 

+ 

89 

+ 

89 

+  88 

-45 

+ 

77 

+ 

81 

+ 

84 

+ 

86 

+ 

88 

+ 

90 

+ 

91 

+ 

93 

+  94 

-50 

+ 

78 

+ 

85 

+ 

89 

+ 

89 

+ 

94 

+ 

96 

+ 

98 

+ 

99 

+101 

-55 

+ 

79 

+ 

82 

+ 

87 

+ 

87 

+ 

92 

+ 

98 

+ 

96 

+102 

+108 

-60 

+ 

78 

+ 

84 

+ 

89 

+ 

94 

+ 

95 

+ 

95 

+  100 

+  105 

+109 

-65 

+ 

76 

+ 

76 

+ 

80 

+ 

85 

+ 

90 

+ 

94 

+ 

99 

+102 

+107 

-70 

+ 

71 

+ 

78 

+ 

80 

+ 

84 

+ 

90 

+ 

95 

+101 

+  109 

+114 

-75 

+ 

68 

+ 

75 

+ 

81 

+ 

86 

+ 

94 

+100 

+105 

+  113 

+118 

-80 

+ 

73 

+ 

80 

+ 

90 

+ 

98 

+103 

+108 

+114 

+125 

+124 

-85 

+ 

81 

+ 

91 

+100 

+109 

+114 

+120 

+126 

+  131 

+136 

North  latitudes  positive,  soutn  latitudes  negative 
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Table  51--Contlnued 


Values  of  east  component  (Y)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geograpnic  latitude  and  longitude 


Geographic 

latitude 
in  degrees 

ueograpnic 

east 

lo 

igitude 

in  degrees 

225 

2o0 

235 

240 

245 

250 

255 

260 

265 

+85 

+ 

14 

+ 

14 

+ 

11 

+ 

8 

+ 

3 

2 

7 

11 

-  16 

+80 

+ 

16 

+ 

15 

+ 

^3 

+ 

10 

+ 

7 

+ 

5 

+ 

1 

- 

6 

-  11 

+75 

+ 

30 

+ 

27 

+ 

24 

+ 

21 

+ 

16 

+ 

10 

+ 

5 

- 

2 

-  7 

+70 

+ 

49 

+ 

44 

+ 

40 

+ 

34 

+ 

26 

+ 

19 

+ 

10 

+ 

2 

-  4 

+65 

+ 

62 

+ 

60 

+ 

56 

+ 

50 

+ 

41 

+ 

32 

+ 

18 

+ 

8 

-   1 

+60 

+ 

66 

+ 

69 

+ 

66 

+ 

59 

+ 

50 

+ 

37 

+ 

27 

+ 

15 

+  4 

+55 

+ 

78 

+ 

76 

+ 

71 

+ 

65 

+ 

58 

+ 

48 

+ 

35 

+ 

22 

+  8 

+50 

+ 

82 

+ 

80 

+ 

78 

+ 

71 

+ 

64 

+ 

52 

+ 

41 

+ 

28 

+  14 

+45 

+ 

81 

+ 

80 

+ 

80 

+ 

73 

+ 

66 

+ 

55 

+ 

46 

+ 

34 

+  24 

+40 

+ 

78 

+ 

79 

+ 

77 

+ 

73 

+ 

68 

+ 

60 

+ 

52 

+ 

42 

+  28 

+35 

+ 

77 

+ 

77 

+ 

75 

+ 

71 

+ 

67 

+ 

60 

+ 

56 

+ 

45 

+  34 

+30 

+ 

72 

+ 

70 

+ 

70 

+ 

69 

+ 

59 

+ 

62 

+ 

57 

+ 

48 

+  38 

+25 

+ 

66 

+ 

66 

+ 

67 

+ 

66 

+ 

60 

+ 

62 

+ 

58 

+ 

50 

+  44 

+20 

+ 

62 

+ 

62 

+ 

62 

+ 

62 

+ 

60 

+ 

58 

+ 

55 

+ 

51 

+  47 

+15 

+ 

58 

+ 

58 

+ 

59 

+ 

60 

+ 

58 

+ 

58 

+ 

54 

+ 

53 

+  51 

+10 

+ 

56 

+ 

56 

+ 

56 

+ 

56 

+ 

56 

+ 

58 

+ 

57 

+ 

56 

+  52 

+  5 

+ 

55 

+ 

54 

+ 

53 

+ 

54 

+ 

56 

+ 

57 

+ 

59 

+ 

59 

+  55 

0 

+ 

52 

+ 

49 

+ 

51 

+ 

53 

+ 

55 

+ 

58 

+ 

61 

+ 

60 

+  57 

-  5 

+ 

53 

+ 

53 

+ 

54 

+ 

55 

+ 

56 

+ 

59 

+ 

60 

+ 

60 

+  59 

-10 

+ 

58 

+ 

58 

+ 

58 

+ 

58 

+ 

58 

+ 

59 

+ 

61 

+ 

61 

+  61 

-15 

+ 

63 

+ 

63 

+ 

62 

+ 

61 

+ 

61 

+ 

62 

+ 

62 

+ 

64 

+  63 

-20 

+ 

69 

+ 

69 

+ 

67 

+ 

65 

+ 

64 

+ 

67 

+ 

67 

+ 

67 

+  67 

-25 

+ 

74 

+ 

74 

+ 

72 

+ 

71 

+ 

72 

+ 

71 

+ 

72 

+ 

72 

+  72 

-30 

+ 

79 

+ 

80 

+ 

77 

+ 

77 

+ 

78 

+ 

79 

+ 

81 

+ 

80 

+  78 

-35 

+ 

84 

+ 

83 

+ 

83 

+ 

84 

+ 

84 

+ 

86 

+ 

89 

+ 

87 

+  86 

-40 

+ 

88 

+ 

89 

+ 

88 

+ 

91 

+ 

91 

+ 

92 

+ 

95 

+ 

96 

+  95 

-45 

+ 

95 

+ 

96 

+ 

96 

+ 

98 

+ 

99 

+  103 

+104 

+  105 

+102 

-50 

+103 

+104 

+106 

+106 

+106 

+108 

+  111 

+  113 

+115 

-55 

+110 

+112 

+114 

+  115 

+118 

+  121 

+119 

+121 

+121 

-60 

+111 

+  114 

+120 

+  124 

+127 

+  128 

+129 

+  128 

+125 

-65 

+112 

+115 

+119 

+  124 

+129 

+  135 

+136 

+  136 

+132 

-70 

+122 

+126 

+131 

+138 

+144 

+  148 

+151 

+  150 

+146 

-75 

+  123 

+  128 

+131 

+  142 

+  146 

+151 

+158 

+  156 

+  151 

-80 

+126 

+  142 

+  147 

+  151 

+  155 

+  153 

+153 

+  152 

+146 

-85 

+141 

+  146 

+149 

+150 

+151 

+149 

+147 

+144 

+139 

-a; 


NortU  latitudes  positive,  south  latitudes  negative 
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Table  51 — Continued 


Values  of  east  component  (Y)  of  magnetic  field  Intensity  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals  of 

geograpnic  latitude  and  longitude 


Geographic 
latitude 

Geographic 

east 

longitude 

In  degref 

3S 

3 

in  degrees 

270 

275 

280 

285 

290 

295 

300 

305 

310 

+85 

. 

20 

_ 

23 

. 

26 

_ 

29 

. 

31 

. 

33 

^ 

33 

-  35 

-  35 

+80 

- 

16 

- 

21 

- 

26 

- 

30 

- 

35 

- 

40 

- 

44 

-  46 

-  48 

+75 

- 

15 

- 

26 

- 

34 

- 

39 

- 

47 

- 

50 

- 

53 

-  54 

-  55 

+70 

- 

14 

- 

23 

- 

32 

- 

40 

- 

47 

- 

53 

- 

65 

-  68 

-  61 

+65 

- 

11 

- 

24 

- 

35 

- 

43 

- 

50 

- 

58 

- 

61 

-  67 

-  70 

+60 

_ 

13 

_ 

24 

_ 

36 

_ 

45 

_ 

53 

_ 

59 

_ 

65 

-  71 

-  74 

+55 

- 

5 

- 

19 

- 

30 

- 

42 

- 

56 

- 

71 

- 

70 

-  76 

-  79 

+50 

+ 

1 

- 

15 

- 

28 

- 

41 

- 

52 

- 

65 

- 

69 

-  74 

-  78 

+45 

+ 

8 

- 

5 

- 

24 

- 

37 

- 

49 

- 

61 

- 

69 

-  77 

-  78 

+40 

+ 

13 

+ 

2 

- 

18 

- 

30 

- 

45 

- 

57 

- 

66 

-  74 

-  80 

+35 

+ 

21 

+ 

5 

_ 

8 

_ 

25- 

_ 

39 

_ 

52 

_ 

64 

-  74 

-  78 

+30 

+ 

28 

+ 

14 

0 

- 

15 

- 

33 

- 

48 

- 

61 

-  72 

-  79 

+25 

+ 

35 

+ 

23 

+ 

9 

- 

9 

- 

26 

- 

43 

- 

58 

-  69 

-  78 

+20 

+ 

38 

+ 

27 

+ 

13 

- 

1 

- 

17 

- 

38 

- 

52 

-  65 

-  75 

+15 

+ 

44 

+ 

33 

+ 

22 

+ 

6 

- 

10 

- 

31 

- 

48 

-  61 

-  74 

+10 

+ 

47 

+ 

38 

+ 

28 

+ 

11 

_ 

5 

_ 

24 

- 

42 

-  58 

-  70 

+  5 

+ 

50 

+ 

43 

+ 

30 

+ 

17 

0 

- 

19 

- 

37 

-  54 

-  67 

0 

+ 

52 

+ 

45 

+ 

35 

+ 

21 

+ 

5 

- 

12 

- 

32 

-  49 

-  65 

-  5 

+ 

57 

+ 

49 

+ 

39 

+ 

25 

+ 

9 

- 

8 

- 

26 

-  45 

-  60 

-10 

+ 

60 

+ 

52 

+ 

43 

+ 

30 

+ 

13 

- 

2 

- 

20 

-  40 

-  56 

-15 

+ 

60 

+ 

55 

+ 

46 

+ 

35 

+ 

20 

+ 

2 

- 

14 

-  33 

-  49 

-20 

+ 

65 

+ 

59 

+ 

51 

+ 

40 

+ 

27 

+ 

8 

- 

9 

-  25 

-  43 

-25 

+ 

70 

+ 

66 

+ 

57 

+ 

45 

+ 

32 

+ 

15 

- 

2 

-  20 

-  37 

-30 

+ 

75 

+ 

74 

+ 

65 

+ 

51 

+ 

37 

+ 

22 

+ 

4 

-  14 

-  30 

-35 

+ 

84 

+ 

80 

+ 

71 

+ 

58 

+ 

41 

+ 

30 

+ 

12 

-  5 

-  21 

-40 

+ 

91 

+ 

86 

+ 

76 

+ 

68 

+ 

52 

+ 

38 

+ 

19 

+  2 

-  13 

-45 

+ 

99 

+ 

95 

+ 

85 

+ 

74 

+ 

59 

+ 

45 

+ 

26 

+  8 

-   8 

-50 

+107 

+101 

+ 

90 

+ 

81 

+ 

68 

+ 

52 

+ 

35 

+  19 

+  3 

-55 

+116 

+108 

+ 

98 

+ 

86 

+ 

73 

+ 

59 

+ 

43 

+  28 

+  12 

-60 

+119 

+112 

+103 

+ 

92 

+ 

80 

+ 

67 

+ 

53 

+  38 

+  22 

-65 

+126 

+  119 

+  108 

+ 

98 

+ 

87 

+ 

75 

+ 

67 

+  48 

+  32 

-70 

+135 

+124 

+112 

+106 

+ 

94 

+ 

86 

+ 

78 

+  59 

+  44 

-75 

+139 

+  127 

+116 

+105 

+ 

94 

+ 

84 

+ 

76 

+  65 

+  52 

-80 

+138 

+128 

+  119 

+106 

+ 

97 

+ 

84 

+ 

75 

+  63 

+  52 

-85 

+133 

+125 

+  117 

+108 

+100 

+ 

90 

+ 

78 

+  65 

+  52 

^Morth  latitudes  positive,  south  latitudes  negative 
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Table  51 — Concluded 

Values  01  east  coiriponent  (Y)  of  magnetic  field  intensity  for  1945 

expressed  in  100-gainma  units,  for  5-degree  intervals  of 

geograpnic  latitude  and  longitude 


Geograpnic 

latitude 
in  degrees^ 

Geographic  east 

longitude  in  degrees 

515 

320 

325 

350 

355 

540 

545 

550 

555 

+85 

35 

-  35 

54 

-  52 

-  29 

-  27 

-  25 

-  24 

-  22 

+80 

- 

48 

-  46 

- 

44 

-  45 

-  40 

-  57 

-  51 

-  25 

-  20 

+75 

- 

55 

-  55 

- 

5^ 

-  55 

-  49 

-  44 

-  54 

-  21 

-  19 

+70 

- 

@2 

-  65 

- 

64 

-  63 

-  58 

-  51 

-  45 

-  58 

-  32 

+65 

- 

68 

-  68 

- 

68 

-  65 

-  60 

-  55 

-  46 

-  41 

-  54 

+60 

_ 

75 

-  74 

_ 

71 

-  67 

-  64 

-  58 

-  50 

-  45 

-  57 

+55 

- 

79 

-  78 

- 

75 

-  72 

-  65 

-  58 

-  52 

-  46 

-  58 

+50 

- 

80 

-  81 

- 

79 

-  74 

-  66 

-  60 

-  55 

-  46 

-  59 

+45  ■ 

- 

81 

-  82 

- 

80 

-  76 

-  70 

-  61 

-  58 

-  44 

-  38 

+40 

- 

83 

-  8b 

- 

82 

-  76 

-  72 

-  66 

-  59 

-  51 

-  43 

+35 

_ 

85 

-  85 

_ 

86 

-  80 

-  76 

-  70 

-  60 

-  55 

-  47 

+30 

- 

85 

-  88 

- 

86 

-  86 

-  82 

-  75 

-  70 

-  60 

-  48 

+25  '  , 

- 

85 

-  90 

- 

92 

-  94 

-  88 

-  80 

-  74 

-  65 

-  53 

+20 

- 

85 

-  93 

- 

95 

-  99 

-  95 

-  88 

-  78 

-  68 

-  58 

+15 

- 

83 

-  94 

- 

99 

-101 

-101 

-  96 

-  87 

-  76 

-  65 

+10 

_ 

84 

-  94 

_ 

102 

-107 

-107 

-101 

-  95 

-  85 

-  71 

+  5 

- 

81 

-  93 

- 

102 

-107 

-109 

-107 

-  99 

-  89 

-  77 

0 

- 

78 

-  89 

- 

99 

-106 

-108 

-107 

-102 

-  95 

-  83 

-  5 

- 

74 

-  86 

- 

95 

-101 

-105 

-105 

-101 

-  95 

-  85 

-10  ' 

- 

71 

-  81 

- 

90 

-  96 

-101 

-102 

-  99 

-  95 

-  88 

-15 

_ 

64 

-  75 

_ 

85 

-  91 

-  98 

-  97 

-  96 

-  91 

-  87 

-20 

- 

58 

-  70 

- 

77 

-  84 

-  90 

-  91 

-  92 

-  89 

-  84 

-25 

- 

50 

-  62 

- 

70 

-  77 

-  85 

-  86 

-  88 

-  86 

-  82 

-30 

- 

42 

-  54 

- 

65 

-  70 

-  76 

-  80 

-  c;.5 

-  85 

-  82 

-35 

- 

36 

-  47 

- 

56 

-  65 

-  70 

-  74 

-  76 

-  78 

-  78 

-40 

_ 

27 

-  40 

_ 

49 

-  58 

-  65 

-  69 

-  75 

-  78 

-  77 

-45 

- 

21 

-  54 

- 

44 

-  54 

-  59 

-  66 

-  72 

-  75 

-  74 

-50 

- 

11 

-  24 

- 

3b 

-  45 

-  55 

-  60 

-  65 

-  70 

-  75 

-55 

- 

2 

-  15 

- 

27 

-  57 

-  48 

-  56 

-  60 

-  65 

-  67 

-60 

+ 

8 

-   4 

- 

15 

-  25 

-  37 

-  47 

-  54 

-  62 

-  66 

-65 

+ 

18 

+   6 

_ 

7 

-  17 

-  28 

-  40 

-  52 

-  62 

-  68 

-70 

+ 

29 

+  16 

+ 

3 

-  10 

-  25 

-  54 

-  49 

-  64 

-  75 

-75 

+ 

38 

+  26 

+ 

11 

-  4 

-  18 

-  32 

-  49 

-  65 

-  81 

-80 

+ 

38 

+  28 

+ 

14 

-  5 

-  19 

-  32 

-  49 

-  66 

-  80 

-85 

+ 

38 

+  23 

+ 

9 

-   6 

-  21 

-  36 

-  50 

-  65 

-  78 

North  latitudes  positive,  south  latitudes  negative 


453 


Table  52 


Values  of  Inclination  (I)  of  magnetic  field  intensity  for  1945 

expressed  in  degrees  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 
latitude 
in  degrees^ 


Geographic  edst  longitude  in  degrees 


10 


15 


20 


25 


30 


35 


40 


+85 

+84.6 

+84.7 

+  84.7 

+  84.7 

+84.7 

+84.9 

+84.9 

+85.0 

+85.1 

+80 

+82.2 

+  82.2 

+82.3 

+82.4 

+82.5 

+82.6. 

+82.8 

+82.9 

+  83.0 

+75 

+79.9 

+79.8 

+79.8 

+79.9 

+  80.1 

+80.4 

+80.5 

+  80.6 

+  80.8 

+70 

+77.6 

+77.5 

+77.6 

+77.6 

+77.7 

+77.9 

+78.2  * 

+78.4 

+78.5 

+65 

+75.4 

+75.2 

+75.4 

+75.6 

+75.6 

+75.6 

+75.7 

+75.7 

+76.0 

+60 

+72.9 

+72.5 

+72.5 

+72.5 

+72.6 

+72.6 

+72.6 

+73.1 

+73.2 

+55 

+69.7 

+69.5 

+  69.1 

+69.1 

+69.2 

+69.4 

+69.5 

+69.5 

+69.7 

+50 

+  65.8 

+65.6 

+65.3 

+65.2 

+65.3 

+65.5 

+65.7 

+65.5 

+65.8 

+45 

+61.8 

+61.2 

+61.0 

+60.8 

+  61.0 

+61.3 

+61.7 

+61.4 

+61.6 

+  40 

+56.3 

+55.9 

+55.5 

+55.5 

+55.5 

+55.4 

+55.7 

+56.1 

+56.8 

+35 

+49.8 

+49.6 

+49.3 

+  49.4 

+49.3 

+49.3 

+49.5 

+49.7 

+50.9 

+30 

+43.0 

+42.1 

+41.9 

+41.9 

+42.1 

+42.3 

+42.5 

t43.2 

+43.7 

+25 

+33.9 

+33.5 

+32.6 

+32.5 

+33.0 

+33.3 

+33.6 

+34.1 

+35.0 

+20 

+24.7 

+23.8 

+23.6 

+22.5 

+22.4 

+22.7 

+23.4 

+24.3 

+25.2 

+  15 

+  13.0 

+  11.9 

+  10.3 

+  11.3 

+11.7 

+11.7 

+  12.0 

+  12.9 

+  13.5 

+  10 

+   1.4 

0.0 

-  0.4 

-   0.6 

-   0.5 

-   0,4 

-   0.3 

-  0.3 

+   1.6 

+   5 

-10.4 

-12.0 

-12.8 

-13.4 

-13.2 

-12.8 

-12.5 

-11.6 

-10.5 

C 

-21.6 

-23.5 

-24.2 

-24.6 

-25.3 

-24.9 

-24.2 

-23.8 

-22.4 

-   5 

-31.2 

-33.3 

-34.5 

-34.5 

-35.2 

-35.3 

-35.3 

-34.5 

-33.6 

-10 

-38.2 

-40.6 

-42.1 

-44.4 

-44.5 

-44.4 

-44.1 

-43.8 

-42.8 

-15 

-44.7 

-47.2 

-49.2 

-49.9 

-50.7 

-51.2 

-51.3 

-51.0 

-51.0 

-20 

-49.4 

-51.8 

-53.7 

-55.1 

-56.6 

-57.4 

-57.3 

-57.1 

-56.9 

-25 

-53.2 

-55.5 

-57.5 

-58.9 

-60.2 

-61.4 

-61.9 

-61.9 

-60.9 

-30 

-55.8 

-58.2 

-60.3 

-61.3 

-62.8 

-63.6 

-64.8 

-65.1 

-63.5 

-35 

-57.8 

-60.0 

-61.8 

-62.1 

-64.5 

-65.6 

-66.1 

-65.5 

-65.6 

-40 

-58.8 

-60.8 

-62.5 

-63.8 

-64.9 

-65.7 

-66.3 

-66.4 

-66.6 

-45 

-59.7 

-61.3 

-63.1 

-64.4 

-65.5 

-66.0 

-66.5 

-66.5 

-66.6 

-50 

-60.0 

-61.6 

-63.1 

-64.2 

-65.1 

-65.5 

-65.8 

-65.9 

-65.8 

-55 

-60.4 

-61.9 

-63.4 

-64.1 

-65.2 

■-65.7 

-66.1 

-66.1 

-66.2 

-60 

-62.3 

-63.6 

-64.5 

-65.4 

-66.2 

-66.8 

-67.2 

-67.2 

-67.1 

-65 

-64.5 

-65.6 

-66.4 

-66.9 

-67.3 

-67.6 

-67.6 

-67.6 

-67.6 

-70 

-66.9 

-67.5 

-67.9 

-68.1 

-68.1 

-67.9 

-67.9 

-67.6 

-67.7 

-75 

-68.2 

-68.4 

-68.5 

-68.3 

-68.3 

-68.2 

-68.2 

-68.1 

-68.6 

-80 

-69.9 

-69,8 

-70.0 

-70.0 

-70.1 

-70.2 

-70.4 

-70.7 

-71.0 

-85 

-72,9 

-72.9 

-72.9 

-73.0 

-73.2 

-73.2 

-73.3 

-73.5 

-73.7 

^North  latitudes  positive,  south  latitudes  negative 
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Table  52 — Continued 


values  of  inclination  (I)  of  raapcnetic  field  intensity  for  1945 
expressed  in  degrees  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


Geographic  east  longitude  in  degrees 


45 


50 


55 


60 


65 


70 


75 


80 


85 


+85 

+85.2 

+85.3 

+85.5 

+85.6 

+85.7 

+85.9 

+86.1 

+86.3 

+86.5 

+80 

+83.2 

+83.4 

+83.7 

+84.0 

+84.4 

+84.6 

+85.0 

+85.4 

+85.9 

+75 

+81.0 

+81.2 

+81.6 

+82.1 

+82.5 

+82.9 

+83.3 

+83.7 

+84.5 

+70 

+78.8 

+79.3 

+79.8 

+80.1 

+80,5 

+80.9 

+81.5 

+82.1 

+82.5 

+65 

+76.5 

+76.8 

+77.2 

+77.5 

+77.8 

+78.3 

+78.9 

+79.4 

+79.9 

+60 

+73.6 

+73.8 

+74.4 

+74.9 

+75.0 

+75.4 

+75.9 

+76,4 

+77.1 

+55 

+70.1 

+70.7 

+71.0 

+71.3 

+71.8 

+72.1 

+72.5 

+72.8 

+73.4 

+50 

+66.3 

+66.7 

+67.4 

+68.1 

+68.2 

+68.4 

+68.7 

+68.9 

+68.7 

+45 

+62.2 

+62.5 

+63.1 

+63.5 

+64.0 

+64.3 

+64.7 

+64.4 

+64.4 

+40 

+57.9 

+57.9 

+58.2 

+58.4 

+58.8 

+59.1 

+59.1 

+58.9 

+58.4 

+35 

+51.1 

+51.8 

+52.1 

+52.5 

+52.6 

+52.7 

+52.7 

+52.2 

+52.0 

+30 

+44.3 

+44.5 

+45.3 

+45.6 

+45.9 

+45.6 

+45.3 

+45.2 

+44.8 

+25 

+35.8 

+36.4 

+37.4 

+37.6 

+37.5 

+37.7 

+37.7 

+36.7 

+35.9 

+20 

+25.7 

+26.3 

+26.4 

+26.7 

+27.2 

+28.2 

+27.5 

+25.6 

+25.3 

+15 

+14.4 

+15.4 

+16.3 

+16.9 

fl7.2 

+17.1 

+16.3 

+15.1 

+14,1 

+10 

+  2.4 

+  3.6 

+  5.0 

+  5.6 

+  6.0 

+  5.0 

+  4.2 

+  2.8 

+  2.0 

+   5 

-   9.3 

-  8.2 

-  7.3 

-  6.5 

-   6.2 

-  6.8 

-   8.0 

-  9.1 

-10.4 

0 

-20.9 

-20.0 

-19.0 

-18.1 

-17.9 

-17.5 

-19.7 

-20.8 

-21.4 

-  5 

-32.2 

-30.8 

-29.9 

-29.3 

-28.4 

-26.9 

-30.0 

-32.9 

-32.9 

-10 

-41.5 

-40.4 

-39.8 

-39.4 

-38.9 

-37.4 

-39.4 

-41.6 

-41.9 

-15 

-49.6 

-48.4 

-48.0 

-47.2 

-46.9 

-46.1 

-47.6 

-48.9 

-49.3 

-20 

-56.2 

-55.6 

-53.9 

-53.5 

-53.7 

-53.6 

-54.3 

-54.9 

-55.5 

-25 

-60.2 

-5917 

-59.3 

-58.6 

-58.5 

-58.7 

-59.2 

-60.0 

-60.8 

-30 

-62.8 

-62.0 

-61.3 

-61.1 

-61.3 

-61.7 

-62.4 

-63.8 

-64.5 

-35 

-64.7 

-64.2 

-63.6 

-63.0 

-63.3 

-63.9 

-65.0 

-66.2 

-67.2 

-40 

-66.4 

-65.7 

-65.1 

-64.7 

-64.9 

-65.6 

-66.7 

-67.8 

-69.2 

-45 

-66.4 

-65.9 

-65.7 

-65.4 

-65.9 

-66.7 

-67.7 

-68.9 

-70.4 

-50 

-65.7 

-65.4 

-65.2 

-65.4 

-66.1 

-66.9 

-68.4 

-69.6 

-71.1 

-55 

-65.9 

-65.4 

-65.2 

-65.9 

-66.9 

-68.1 

-69.1 

-70.5 

-72.1 

-60 

-66.7 

-66.6 

-67.0 

-67.5 

-68.1 

-69.2 

-70.2 

-71.4 

-73.4 

-65 

-67.7 

-68.1 

-68.5 

-68.6 

-69.4 

-70.4 

-71.4 

-72.5 

-73.9 

-70 

-68.0 

-68.4 

-68.8 

-69.9 

-70.9 

-71.7 

-72.5 

-73.4 

-74.9 

-75 

-68.9 

-69.6 

-70.4 

-71.3 

-72.1 

-72.8 

-73.6 

-74.5 

-75.7 

-80 

-71.5 

-71.9 

-72.4 

-73.0 

-73.4 

-73.8 

-74.4 

-75.0 

-76.0 

-85 

-73.9 

-74.0 

-74.1 

-74.3 

-74.7 

-74.8 

-75.0 

-75.1 

-75.4 

^North  latitudes  positive,  south  latitudes  negative 
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Table  52 — Continued 


Values  of  Inclination  (I)  of  magnetic  field  intensity  for  1945 
expressed  in  degrees  for  5-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 
in  degrees^ 


Geographic  east  longitude  in  degrees 


90 


95 


100 


105 


110 


115 


120 


125 


130 


+85 
+80 
+75 
+70 
+65 

+  60 
+55 
+50 
+45 
+40 

+35 
+30 
+25 
+20 
+15 

+10 
+  5 
0 
-  5 
-10 

-15 
-20 
-25 
-30 
-35 

-40 
-45 
-50 
-55 
-60 

-65 
-70 

-75 
-80 
-85 


+  86.7 

+  86.9 

+87,1 

+87.2 

+87.2 

+87.2 

+87.3 

+87.4 

+87.5 

+86.2 

+86.5 

+86.7 

+  86.9 

+87.0 

+87.1 

+87.0 

+86.9 

+86.8 

+  84.9 

+85.2 

+  85.2 

+  85.6 

+85.4 

+85.3 

+85.2 

+84.9 

+84.6 

+82.8 

+83.1 

+83.2 

+83.4 

+  83.5 

+83.4 

+83.1 

+82.6 

+82.0 

+80.4 

+80.7 

+80.9 

+80.8 

+80.9 

+90.7 

+80,4 

+79.7 

+78.7 

+77.3 

+77.6 

+77.7 

+77.6 

+77.5 

+76.8 

+76.1 

+75.9 

+74.4 

+73.4 

+73.7 

+73.8 

+74.1 

+73.9 

+73.4 

+72.4 

+71.5 

+70.6 

+69.4 

+  69.2 

+69.2 

+69.0 

+68.7 

+68.3 

+68.0 

+67.6 

+66.0 

+64.5 

+64.6 

+64.5 

+64.2 

+63.8 

+63.7 

+62.9 

+62.0 

+61.5 

+58.4 

+58.4 

+58.4 

+58.3 

+57.8 

+57.7 

+57.3 

+56.5 

+55.8 

+52.0 

+51.9 

+51.8 

+51.7 

+51.4 

+51.0 

+50.9 

+50.4 

+49.8 

+44.3 

+44.1 

+44.0 

+43.8 

+43.8 

+43.8 

+43.8 

+43.3 

+42,7 

+35.5 

+35.3 

+35.2 

+34.9 

+35.0 

+35.1 

+35.4 

+35.3 

+35.1 

+25.0 

+25.0 

+24.8 

+24.8 

+25.1 

+26.0 

+26.4 

+26.2 

+26,3 

+13.9 

+13.4 

+13.4 

+  13.6 

+14.0 

+  15.3 

+16.3 

+16.0 

+  17.1 

+   2.3 

+    1.4 

+    1.4 

+  2.7 

+  3.3 

+   4.4 

+  4.9 

+  5.5 

+  6,1 

-11.0 

-10.5 

-10.0 

-   9.2 

-   7.7 

-   7.0 

-   6.3 

-   5.8 

-   5.2 

-21c6 

-22.4 

-21.5 

-20.8 

-19.7 

-18.3 

-16.9 

-16.0 

-15.4 

-32.5 

-32.9 

-32.0 

-31.1 

-29.2 

-28.5 

-27.6 

-26.5 

-25.6 

-41.8 

-41.8 

-41.1 

-39.8 

-38.7 

-38.0 

-37,0 

-35,5 

-34,6 

-49.9 

-49.6 

-48.9 

-48.2 

-47.2 

-46.2 

-45.3 

-44.0 

-43,2 

-56.0 

-55.8 

-55.4 

-54.9 

-54.0 

-52.9 

-51.9 

-51.1 

-50.4 

-61.1 

-61.4 

-61.4 

-60.9 

-60.0 

-59.1 

-58.1 

-57.7 

-57.2 

-65.3 

-65.9 

-66.0 

-65.8 

-65.1 

-64.1 

-63.6 

-63.0 

-62.6 

-68.2 

-69.0 

-69.5 

-69.6 

-69.5 

-69.1 

-68.4 

-67.9 

-67.5 

-70.4 

-71.2 

-72.3 

-72.8 

-73.0 

-72.8 

-72.4 

-72.2 

-71.6 

-71.8 

-73.1 

-74.1 

-75.2 

-75.6 

-75.9 

-75.1 

-75.9 

-75.5 

-72.5 

-73.9 

-75.3 

-76.7 

-78.0 

-78.6 

-79.0 

-79.2 

-78.9 

-73.7 

-75.4 

-76.7 

-77.8 

-79.1 

-80.4 

-81.2 

-81.6 

-81.7 

-74.8 

-76.1 

-77.4 

-78.7 

-79.8 

-81.6 

-85.3 

-84.2 

-84.7 

-75.1 

-76.7 

-78.3 

-79.6 

-81.2 

-83.7 

-85.6 

-86.7 

-87.3 

-76.6 

-78.1 

-79.4 

-81.0 

-82.7 

-85.0 

-86.1 

-86.9 

-87.7 

-77.1 

-78.3 

-79.5 

-80.6 

-81.7 

-83.1 

-84.3 

-85.3 

-86.0 

-77.0 

-77.6 

-78.3 

-78.7 

-79.2 

-79.6 

-80.0 

-80.4 

-80.9 

-75.7 

-76.0 

-76.2 

-76.5 

-76.8 

-77.1 

-77.3 

-77.4 

-77.6 

^North  latitudes  positive,  south  latitudes  negative 
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Table  52--Contlnued 

Values  of  inclination  (I)  of  magnetic  field  intensity  for  1945 
expressed  in  degrees  for  5-degree  intervals  of 
geographic  latitude  and  longitude 


Geograpnic 

1  a  t  i  1 1 )  (1  p 

Geographic  east  longitude  in  c 

degrees 

J.  CL  \j  d.   \^  kA^  ^ 

in  degrees^ 

125 

140 

145 

150 

155 

160 

165 

170 

175 

+85 

+87,6 

+87.6 

'87.6 

+87.7 

+  87.8 

+87.8 

+87.9 

+88.0 

+  88.1 

+70  . 

+86.6 

+86,4 

+86.3 

+86.3 

+  86.2 

+86.2 

+86.2 

+86,2 

+86.2 

+75 

+  84.4 

+84.0 

+83.6 

+  83. b 

+83.3 

+82.8 

+82.8 

+82.7 

+82.7 

+70 

+  81.4 

+80.8 

+  80.2 

+79.8 

+79.5 

+79.1 

+78.8 

+78.6 

+78.6 

+65 

+77.8 

+77.0 

+76.1 

+75.6 

+75.3 

+74.6 

+74.4 

+74.2 

+74.3 

+60 

+74.0 

+73.0 

+72.3 

+71.8 

+71.2 

+70.4 

+70.0 

+  69.9 

+  69.5 

+55 

+70.0 

+69.4 

+68.7 

+  68.0 

+67.0 

+66.3 

+66.3 

+65.9 

+65.9 

+50 

+65.2 

+64.3 

+63.6 

+  62.8 

+62.0 

+  61.8 

+61.3 

+  61.1 

+  61.3 

+45 

+  60.5 

+59.5 

+5b.4 

+57.4 

+57.0 

+56.9 

+56.9 

+56.8 

+57.0 

+40 

+54.8 

+54.1 

+53.3 

+52.3 

+51.8 

+51.6 

+51.5 

+52.0 

+52.6 

+35 

+48.8 

+47.9 

+47.1 

+46.8 

+46.4 

+46.2 

+46,2 

+46,8 

+47.5 

+30 

+41.9 

+41.6 

+40.8 

+40.5 

+40.0 

+40.1 

+40.5 

+41.0 

+41.7 

+25 

+34.3 

+34.0 

+33.2 

+33.1 

+33.4 

+33.7 

+34.0 

+34.8 

+36.1 

+20' 

+26.0 

+25.6 

+25.1 

+25.0 

+25.3 

+25.8 

+26.0 

+28.1 

+29.2 

+15 

+  16.6 

+  16.9 

+  16.5 

+  16.6 

+  16.9 

+  17.7 

+  18.6 

+20.3 

+21.5 

+10 

+  6.4 

+  6.4 

+  7.2 

+  7.5 

+  7.6 

+  8.6 

+  9.4 

+  11.9 

+  13.3 

+  5 

-  4.0 

-  3.6 

-  3.6 

-  2.9 

-  1.9 

-  0.5 

-  0.2 

+  1.7 

+  3.9 

0 

-15.0 

-15.0 

-14.6 

-13.4 

-12.0 

-11.2 

-  9.8 

-  7.2 

-  6.6 

-  5 

-25.1 

-24.6 

-23.9 

-23.1 

-22.1 

-20.9 

-20.0 

-18.4 

-16.7 

-10 

-34.1 

-33.6 

-32,8 

-32.3 

-31.3 

-30.4 

-28,9 

-27.8 

-26.6 

-15 

-42.4 

-41.7 

-41.3 

-40.6 

-39.7 

-38.9 

-38.1 

-36.6 

-35.9 

-20 

-49.7 

-49.1 

-48,4 

-47.8 

-46.9 

-^6.3 

-45.6 

-44.9 

-43.7 

-25 

-56.4 

-55.7 

-55.0 

-54.4 

-53,8 

-53.0 

-52.2 

-51.1 

-50.0 

-30 

-61.9 

-61.1 

-60.6 

-60.1 

-59.5 

-58.4 

-57.6 

-57.0 

-56.1 

-35 

-66.8 

-66.3 

-65.5 

-65.0 

-64.4 

-63.2 

-62.3 

-61.6 

-61.0 

-40 

-71.2 

-70.6 

-69.9 

-69.4 

-68.7 

-67.8 

-66.8 

-66.0 

-65.0 

-45 

-74.9 

-74.4 

-74.0 

-73.6 

-72.7 

-71.8 

-70.9 

-70.0 

-69.4 

-50 

-78.4 

-78.1 

-77.6 

-77.2 

-76.3 

-75.3 

-74.6 

-73.7 

-72.7 

-55 

-81.6 

-81.3 

-80.9 

-80.2 

-79,5 

-78.8 

-77.9 

-77.2 

-76.3 

-60 

-84.9 

-84.8 

-84.5 

-84.0 

-83.2 

-82.4 

-81.4 

-80.3 

-79.6 

-65 

-87.8 

-88.0 

-88.0 

-87.6 

-86.7 

-85.5 

-84.5 

-83.2 

-82.5 

-70 

-88.2 

-88.8 

-89.2 

-89.2 

-88.4 

-87.7 

-86.5 

-85.5 

-84.3 

-75 

-86.4 

-86.7 

-86.8 

-86.8 

-86.9 

-86.8 

-86.6 

-86.0 

-84.9 

-80 

-81.2 

-81.7 

-81.8 

-bl.9 

-82.0 

-82.1 

-82.0 

-82.0 

-82.0 

-85 

-/7.8 

-77.9 

-77.9 

-78.0 

-78.0 

-77.9 

-78.0 

-78.0 

-77.9 

^North  latitudes  positive,  soutn  latitudes  negative 
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Table  52 — Continued 


Values  of  Inclination  (I)  of  magnetic  field  intensity  for  1945 

expressed  in  degrees  for  5-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 
latitude 
in  degrees^ 


Geographic  east  longitude  in  degrees 


180 


185 


190 


195 


200 


205 


210 


215 


220 


+85 

+88.1 

+88.2 

+88.2 

+88.3 

+88.3 

+88.3 

+88.4 

+88.5 

+88.5 

+80 

+86.3 

+86.4 

+86.5 

+86.6 

+86.8 

+87.1 

+87.3 

+87.6 

+87.8 

+75 

+82.7 

+82.9 

+83.1 

+83.3 

+83.7 

+84.2 

+84.7 

+85.2 

+85.7 

+70 

+78.4 

+78.5 

+78.7 

+78.9 

+79.3 

+79.8 

+80.4 

+81.0 

+82.1 

+65 

+74.3 

+74.4 

+74.6 

+75.1 

+75.7 

+76.2 

+77.0 

+77.7 

+78.4 

+60 

+70.0 

+70.4 

+70.8 

+71.4 

+72.1 

+72.6 

+73.5 

+74.3 

+75.4 

+55 

+66.1 

+66.5 

+66.7 

+67.6 

+68.1 

+68.8 

+69.6 

+70.7 

+71.9 

+50 

+61.5 

+62.1 

+62.7 

+63.3 

+64.4 

+65.7 

+66.7 

+67.3 

+68.0 

+45 

+57.2 

+57.7 

+58.6 

+59.6 

+60.4 

+61.3 

+62.2 

+63.2 

+64.2 

+40 

+53.4 

+54.1 

+54.8 

+55.6 

+56.6 

+S7.6 

+58.3 

+59.3 

+60.3 

+35 

+48.5 

+49.3 

+50.3 

+51.4 

+52.5 

+53.6 

+54.5 

+55.2 

+56.4 

+30 

+43.0 

+44.1 

+45.3 

+46.4 

+47.6 

+49.1 

+50.0 

+50.8 

+51.6 

+25 

+37.4 

+38.9 

+40.3 

+41.2 

+42.6 

+43.5 

.+44.4 

+44.9 

+45.8 

+20 

+30.6 

+32.1 

+33.6 

+34.9 

+36.4 

+37.7 

+37.8 

+38.1 

+39.3 

+15 

+22.8 

+24.1 

+25.6 

+27.1 

+28.9 

+30.3 

+30.9 

+31.3 

+32.0 

+10 

+  15.1 

+  15.5 

+16.7 

+  18.4 

+20.2 

+21.5 

+22.5 

+22.7 

+23.2 

+  5 

+  4.9 

+   6.6 

+  8.0 

+  9.4 

+11.0 

+11.4 

+12.5 

+13.4 

+14.2 

0 

-  5.2 

-   3.7 

-   2.1 

-   1.1 

+   0.3 

+   1.4 

+  2.3 

+  3.1 

+   3.7 

-  5 

-15.2 

-14.0 

-12.6 

-11.3 

-10.3 

-   9.2 

-   8.0 

-  7.2 

-   6.5 

-10 

-25.3 

-23.9 

-22.9 

-21.3 

-19.7 

-19.1 

-18.4 

-17.2 

-16.4 

-15 

-34.7 

-33.0 

-32.4 

-30.6 

-29.4 

-28.5 

-27.4 

-26.7 

-25.3 

-20 

-42.2 

-40.8 

-40.1 

-39.1 

-37.4 

-36.6 

-35.4 

-34.2 

-33.4 

-25 

-48.9 

-48.1 

-4^.1 

-45.9 

-45.1 

-42.9 

-42.9 

-41.4 

-40.6 

-30 

-54.9 

-54.1 

-53.1 

-52.0 

-51.0 

-50.2 

-48.7 

-47.5 

-46.4 

-35 

-60.1 

-59.2 

-58.1 

-57.0 

-56.0 

-55.1 

-54.2 

-53.0 

-52.0 

-40 

-64.1 

-63.2 

-62.4 

-60.9 

-60.0 

-59.3 

-58.4 

-57.3 

-56.7 

-45 

-68.3 

-67.5 

-66.5 

-65.7 

-64.3 

-63.3 

-62.5 

-61.7 

-60.8 

-50 

-71.7 

-70.8 

-69.9 

-69.2 

-68.2 

-67.3 

-66.2 

-65.1 

-64.1 

-55 

-75.1 

-74.1 

-73.4 

-72.6 

-71.8 

-70.8 

-70.2 

-69.0 

-67.7 

-60 

-78.8 

-77.7 

-76.8 

-75.7 

-75.0 

-74.3 

-73.6 

-72.6 

-71.6 

-65 

-81.8 

-81.2 

-80.4 

-79.5 

-78.4 

-77.5 

-76.6 

-75.6 

-74.7 

-70 

-83.5 

-82.8 

-82.2 

-81.5 

-80.7 

-79.9 

-79.0 

-77.9 

-77.0 

-75 

-84.2 

-83.5 

-82.9 

-82.3 

-81.5 

-80.9 

-80.3 

-79.5 

-78.6 

-80 

-81.8 

-81.5 

-81.1 

-80.6 

-80.5 

-80.2 

-79.4 

-78.7 

-78.3 

-85 

-77.9 

-77.7 

-77.7 

-77.6 

-77.5 

-77.4 

-77.2 

-77.0 

-76.8 

^North  latitudes  positive,  south  latitudes  negative 
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Table  52~Contlnued 


Values  of  Inclination  (I)  for  magnetic  field  Intensity  for  1945 

expressed  In  degrees  for  5-degree  Intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 

In  degrees^ 


Geographic  east  longitude  In  degrees 


225 


230 


235 


240 


245 


250 


255 


260 


265 


+85 

+88.5 

+88.4 

+88.4 

+88.3 

+88.3 

+88.2 

+88.0 

+87.9 

+87.7 

+80 

+88.2 

+88.4 

+88.7 

+89.0 

+89.2 

+89.2 

+89.1 

+88,8 

+88.5 

+75 

+86.3 

+86.9 

+87.4 

+87.9 

+88.4 

+89.0 

+89.5 

+89,6 

+89.0 

+70 

+82.9 

+84. 1 

+85.0 

+85.9 

+86.7 

+87.6 

+88.3 

+88,7 

+88,7 

+65 

+79.5 

+80.4 

+81.6 

+82.9 

+84,1 

+85.0 

+86.1 

+86.9 

+87,1 

+60 

+76.7 

+77.4 

+78.4 

+79.7 

+80.9 

+82.2 

+83.1 

+84,0 

+84,6 

+55 

+72.8 

+74.0 

+75.4 

+76.6 

+77,7 

+79.0 

+80,1 

+80,8 

+82,0 

+50 

+69.0 

+70.4 

+71.6 

+72.9 

+74,0 

+75.3 

+76,4 

+77,4 

+78.5 

+45 

+65.7 

+66.9 

+68.3 

+68.9 

+70,3 

+71.0 

+72,4 

+73.7 

+74.7 

+40 

+61.7 

+62.5 

+63.8 

+64,5 

+66,0 

+67.1 

+68,1 

+69,2 

+70,5 

+S5 

+56.8 

+57.9 

+59.2 

+60.0 

+61.5 

+63.0 

+63.3 

+64,8 

+65.9 

+30 

+52.1 

+53.0 

+54.1 

+55,1 

+56.7 

+57.0 

+58.1 

+59,5 

+61.2 

+25 

+46.7 

+47.7 

+48.7 

+49,3 

+50.7 

+51.5 

+53.5 

+53.9 

+55.4 

+20 

+40.0 

+40.9 

+42.0 

+42.8 

+44.0 

+45.3 

+46.2 

+48.0 

+49.1 

+15 

+32.8 

+33.3 

+34.1 

+34.9 

+36.1 

+37.8 

+39.6 

+41,3 

+42.2 

+10 

+23.7 

+24.6 

+25.5 

+26.4 

+27.8 

+28.8 

+30.6 

+32,5 

+34.3 

+  5 

+14.7 

+15.2 

+16.1 

+17.2 

+18.3 

+19.5 

+21.1 

+23.4 

+26.1 

0 

+  4.2 

+  5.0 

+   6.2 

+  7.5 

+  8.5 

+  9.5 

+10.7 

+13.0 

+16.6 

-  5 

-  5.9 

-   5.1 

-  4.0 

-   2.9 

-   1.4 

-  1.9 

+  1.8 

+  4.0 

+  6.7 

-10 

-15.8 

-14.3 

-13.0 

-11.9 

-11.5 

-10.9 

-  9.0 

-  6.2 

-  3.2 

-15 

-24.3 

-22.8 

-21,9 

-21.2 

-20.6 

-18.8 

-17.5 

-15.6 

-13.0 

-20 

-32.1 

-31.1 

-30.0 

-29.4 

-28.9 

-27.9 

-26.1 

-24.1 

-22.1 

-25 

-39.0 

-38.0 

-37.4 

-36.4 

-35.5 

-35.2 

-33.5 

-31.8 

-30.2 

-30 

-45.7 

-44.4 

-43.6 

-43.0 

-42.0 

-41.2 

-39.9 

-38.5 

-37.4 

-35' 

-51.2 

-50.1 

-49.4 

-48.5 

-47.6 

-46.9 

-45.4 

-44,6 

-42.9 

-40 

-55.7 

-54.9 

-54.1 

-53.1 

-52.2 

-50.8 

-50,3 

-49,0 

-47^ 

*45' 

-59.5 

-58.6 

-58.0 

-57,4 

-56.5 

-55.2 

-54,2 

-52,7 

-50.7 

-50 

-63.1 

-62.3 

-61.5 

-60,9 

-60.0 

-58.9 

-57,6 

-55,4 

-54,3 

-55 

-66.9 

-66.1 

-65.4 

-64,6 

-63.5 

-62.1 

-60,9 

-59.4 

-57,6 

-60 

-70.8 

-70.0 

-68,9 

-68.0 

-66.8 

-65.4 

-63.9 

-62.4 

-60.9 

-65 

-73.6 

-72.7 

-71,6 

-70.5 

-69.1 

-67.8 

-66.4 

-65.0 

-63.6 

-70 

-75.9 

-75.0 

-74.0 

-72.5 

-71.2 

-70.0 

-68.8 

-67,7 

-66.7 

-75 

-77.9 

-77.0 

-76.0 

-74.9 

-73.9 

-72.8 

-71.5 

-70.5 

-70.0 

-80 

-77,5 

-76.8 

-76.0 

-75.3 

-74.7 

-74.1 

-73.5 

-73.0 

-72.7 

-85 

-76.6 

-76.3 

-76.1 

-75.9 

-75.6 

-75,5 

-75.2 

-75.0 

-74.8 

^North  latitudes  positive,  south  latitudes  negative 
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Table  52— Continued 

Values  of  inclination  (I)  of  magnetic  field  intensity  for  1945 

expressed  in  degrees  for  5-degree  intervals  of 
geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees^ 

Geographic  < 

3ast  longitude  in  degrees 

270 

275 

280 

285 

290 

295 

300 

305 

310 

+85 

+87.5 

+87.3 

+87.2 

+87.0 

+86.8 

+86.6 

+86.5 

+86.2 

+86.0 

+80 

+88.2 

+87.8 

+87.4 

+86.9 

+86.4 

+85.9 

+85.3 

+84.9 

+84.4 

+75 

+88.3 

+87.3 

+86.6 

+86.1 

+85.1 

+84.6 

+84.1 

+83.7 

+83.2 

+70 

+88.2 

+87.4 

+86.5 

+85.6 

+84.7 

+83.7 

+82.2 

+81.4 

+81.9 

+65 

+86.8 

+86.1 

+85.3 

+84.7 

+83.8 

+82.6 

+81.9 

+80.8 

+79.8 

+60 

+84.6 

+84.5 

+83.8 

+82.9 

+82.2 

+80.6 

+80.0 

+78.9 

+77.7 

+55 

+82.1 

+82.2 

+81.7 

+80.7 

+79.2 

+77.4 

+77.8 

+76.6 

+75.3 

+50 

+79.0 

+79.0 

+78.8 

+78.4 

+77.5 

+75.8 

+75.4 

+74.3 

+73.2 

+45 

+74.8 

+75.2 

+75.5 

+75.2 

+74.8 

+73.8 

+72.7 

+71.5 

+70.6 

+40 

+71.2 

+71.6 

+72.1 

+72.2 

+71.4 

+70.8 

+70.0 

+68.7 

+67.0 

+35 

+66.9 

+67.4 

+68.1 

+68.2 

+68,2 

+67.2 

+66.4 

+64.9 

+63.9 

+30 

+62.1 

+62.8 

+63.8 

+64.1 

+63.9 

+63.6 

+63.1 

+61.7 

+60.2 

+25 

+56.9 

+57.8 

+58.8 

+59.2 

+59.3 

+59.1 

+58.6 

+57.6 

+56.0 

+20 

+50.5 

+51.7 

+52.9 

+54.4 

+54.3 

+54.2 

+53.7 

+52.7 

+50.9 

+15 

+43.7 

+45.2 

+46.9 

+47.8 

+48.0 

+48.4 

+48.2 

+47.5 

+45.4 

+10 

+36.2 

+38.1 

+39.9 

+41.0 

+41.9 

+42.2 

+42.0 

+41.3 

+39.4 

+  5 

+28.2 

+30.0 

+32.2 

+33.4 

+34.5 

+35.0 

+35.1 

+33.6 

+31.8 

0 

+19.3 

+21.2 

+23.4 

+25.0 

+26.2 

+28.3 

+26.6 

+25.4 

+23.2 

-  5 

+  9.5 

+11.9 

+  13.7 

+15.7 

+  17.1 

+17.9 

+17.9 

+17.1 

+14,5 

-10 

-   0.7 

+   1.5 

+   4.4 

+   6.2 

+  8,1 

+  9.4 

+  9.0 

+  7.6 

+  5.2 

-15 

-10.5 

-   8.0 

-   5.7 

-   3.1 

-   1.6 

-   0.5 

-   0.1 

-   1.7 

-   3.9 

-20 

-20.6 

-18.0 

-14.7 

-12.0 

-10.0 

-   9.2 

-   9.5 

-10.5 

-12.2 

-25 

-28.0 

-25.5 

-22.7 

-20.4 

-18,7 

-18.0 

-17.4 

-18.1 

-19.6 

-30 

-34.9 

-32.2 

-29.5 

-27.5 

-26,2 

-25.0 

-24.4 

-25.1 

-26.5 

-35 

-40.4 

-38.0 

-35.6 

-33.3 

-31,8 

-30.9 

-30.6 

-31.1 

-31.7 

-40 

-45.1 

-43.0 

-40.2 

-38.4 

-37.2 

-36.1 

-35.8 

-36.0 

-36.4 

-45 

-48.8 

-47.3 

-45.2 

-43.4 

-42.0 

-40.9 

-40.5* 

-40.8 

-41.0 

-50 

-52.3 

-50.5 

-49.1 

-47.5 

-46.2 

-45.3 

-44.8 

-44.6 

-45.0 

-55 

-55.9 

-54.4 

-52.9 

-51,6 

-50.3 

-49.4 

-49.0 

-48.8 

-49.0 

-60 

-59.5 

-58.2 

-57.0 

-55.8 

-55.1 

-54.3 

-53.6 

-53.2 

-53.2 

-65 

-62.6 

-61.6 

-60.7 

-59.8 

-59.1 

-58.9 

-58.2 

-57.7 

-57.4 

-70 

-66.3 

-66.0 

-65.5 

-64.8 

-64.3 

-63.5 

-62.5 

-62.1 

-61.8 

-75 

-69.7 

-69.6 

-69.4 

-69.1 

-68.8 

-68.3 

-67.8 

-67.3 

-66.9 

-80 

-72.5 

-72.3 

-72.2 

-72.1 

-71.9 

-71.6 

-71.4 

-71.0 

-70.9 

-85 

-74.7 

-74.5 

-74.3 

-74.1 

-73.9 

-73.8 

-73.6 

-73.5 

-73.3 

^North  latitudes  positive,  south  latitudes  negative 
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Table  52 — Concluded 


Values  of  inclination  (I)  of  magnetic  field  intensity  for  1945 

expressed  in  degrees  for  5-degree  intervals  of 

geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees^ 


Geographic  east  longitude  in  degrees 


315 


320 


325 


330 


335 


340 


345 


350 


355 


+85 

+85.9 

+85.7 

+85.5 

+85.4 

+85.1 

+85.0 

+84.8 

+84.7 

+84.7 

+80 

+84.2 

+83.9 

+83.6 

+83.3 

+83.0 

+82.8 

+82.5 

+82.3 

+  82.2 

+75 

+82.7 

+82.2 

+81.8 

+81.4 

+81.2 

+80.8 

+80.4 

+80.3 

+80.1 

+70 

+81.2 

+80.5 

+79.8 

+79.1 

+78.5 

+78.4 

+78.1 

+78.0 

+77.9 

+65 

+79.2 

+78.5 

477.7 

+77.3 

+76.9 

+76.7 

+76.4 

+75.9 

+75.5 

+60 

+76.9 

+76.1 

+75.4 

+74.9 

+74.2 

+73.6 

+73.1 

+72.8 

+72.8 

+55 

+74.0 

+73.0 

+72.4 

+71.8 

+71.4 

+71.0 

+70.3 

+69.8 

+69.7 

+50 

+71.7 

+70.6 

+69.7 

+68.9 

+68.1 

+67.4 

+66.9 

+66.4 

+66.1 

+45 

+69.0 

+67.5 

+66.2 

+65.2 

+64.4 

+63.5 

+63.1 

+62.8 

+62.2 

+40 

+65.6 

+63.9 

+  62.4 

+  61.4 

+60.7 

+59.2 

+58.5 

+57.4 

+56.7 

+35 

+61.9 

+60.3 

+58.4 

+57.1 

+55.6 

+54.3 

+53.3 

+51.8 

+50.3 

+30 

+58.2 

+56.2 

+53.8 

+51.3 

+49.5 

+47.8 

+45.7 

+44.5 

+43.7 

+25 

+53.8 

+51.2 

+48.4 

+45.5 

+43.0 

+40.9 

+38.5 

+37.1 

+35.3 

+20 

+48.7 

+45.7 

+42.6 

+39.2 

+35.9 

+32.6 

+29.8 

+27.5 

+25.7 

+15 

+42.8 

+39.9 

+35.9 

+32.4 

+28.4 

+23.7 

+  19.7 

+  17.0 

+  14.5 

+10 

+36.4 

+32.6 

+28.7 

+23.8 

+19.2 

+14.5 

+  9.6 

+   6.1 

+  3.8 

+  5 

+28.3 

+24.8 

+20.2 

+  15.3 

+  9.8 

+   3.7 

-   1.3 

-   5.3 

-   8.0 

0 

+20.2 

+  16.1 

+  11.3 

+  5.8 

-   0.2 

-   5.3 

-10.5 

-15.1 

-18.6 

-  5 

+11.5 

+  7.1 

+   1.6 

-   3.7 

-   8.8 

-14.0 

-19.9 

-24.2 

-27.9 

-10 

+  2.5 

-   2.5 

-  7.1 

-12.2 

-17.4 

-22.2 

-27.3 

-32.0 

-35.0 

-15 

-  7.3 

-10.8 

-15.4 

-20.3 

-25.0 

-29.4 

-34.3 

-38.4 

-41.7 

-20 

-15.0 

-18.4 

-22.9 

-27.6 

-31.7 

-35.6 

-39.7 

-43.3 

-46.7 

-25 

-22.3 

-25.4 

-29.5 

-33.4 

-37.2 

-40.3 

-43.5 

-47.4 

-50.7 

-30 

-28.5 

-31.0 

-34.8 

-38.1 

-41.4 

-44.2 

-47.2 

-50.2 

-53.0 

-35 

-33.8 

-35.6 

-38.3 

-41.2 

-44.1 

-47.1 

-49.8 

-52.5 

-55.1 

-40 

-38.0 

-39.6 

-41.8 

-44.1 

-46.5 

-49.4 

-52.2 

-54.2 

-56.5 

-45 

-42.1 

-43.2 

-45.0 

-46.8 

-49.1 

-51.1 

-53.2 

-55.2 

-57.4 

-50 

-45.5 

-46.7 

-48.1 

-49.6 

-51.4 

-53.2 

-54.7 

-56.4 

-58.3 

-55 

-49.5 

-50.2 

-51.2 

-52.3 

-53.5 

-54.7 

-56.2 

-57.7 

-59.1 

-60 

-53.5 

-54.1 

-54.8 

-55.7 

-56.6 

-57.6 

-58.8 

-60.0 

-61.1 

-65 

-57.4 

-57.7 

-58.1 

-58.8 

-59.8 

-60.6 

-61.5 

-62.4 

-63.6 

-70 

-61.8 

-61.7 

-61.9 

-62.3 

-63.0 

-63.8 

-64.4 

-65.3 

-66.0 

-75 

-66.5 

-66.2 

-66.1 

-66.1 

-66.4 

-66.5 

-67.0 

-67.5 

-67.9 

-80 

-70.7 

-70.5 

-70.3 

-70.1 

-70.0 

-69.9 

-69.9 

-69.3 

-69.8 

-85 

-73.2 

-73.2 

-73.1 

-73.0 

-73.0 

-72.9 

-72.8 

-72.9 

-72.9 

^North  latitudes  positive,  south  latitudes  negative 
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Table  53 


Values  of  total  Intensity  (F)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals 

of  geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees^ 


Geographic  east  longitude  in  degrees 


10 


15 


20 


25 


30 


35 


40 


+85 

538 

539 

541 

543 

544 

546 

548 

549 

550 

+80 

524 

532 

537 

537 

537 

538 

540 

542 

545 

+75 

525 

526 

527 

528 

529 

532 

533 

535 

538 

+70 

513 

513 

515 

517 

518 

520 

522 

526 

528 

+65 

503 

503 

503 

505 

508 

509 

513 

519 

525 

+60 

491 

492 

504 

495 

496 

500 

504 

509 

513 

+55 

481 

482 

483 

483 

485 

492 

501 

501 

504 

+50 

468 

469 

469 

470 

474 

480 

479 

486 

490 

+45 

455 

455 

455 

456 

458 

462 

468 

469 

477 

+40 

434 

435 

436 

438 

439 

442 

449 

454 

464 

+35 

414 

415 

415 

419 

423 

426 

431 

438 

444 

+30. 

398 

397 

398 

398 

400 

406 

413 

420 

426 

+25 

372 

377 

371 

370 

374 

380 

392 

398 

404 

+20 

352 

355 

357 

355 

359 

362 

370 

377 

383 

+15 

335 

339 

339 

342 

346 

351 

354 

358 

365 

+10 

318 

322 

326 

330 

334 

339 

343 

347 

351 

+  5 

309 

315 

321 

324 

327 

335 

340 

341 

344 

0 

307 

314 

317 

320 

327 

332 

340 

342 

344 

-  5 

305 

313 

319 

323 

328 

334 

339 

342 

346 

-10 

306 

314 

321 

332 

334 

339 

342 

344 

349 

-15 

303 

312 

320 

326 

330 

338 

342 

343 

348 

-20 

301 

310 

321 

327 

332 

336 

339 

343 

344 

-25 

297 

307 

317 

324 

328 

330 

333 

340 

341 

-30 

299 

309 

314 

317 

322 

326 

329 

332 

332 

-35 

304 

310 

313 

318 

323 

327 

330 

331 

336 

-40 

307 

314 

318 

320 

324 

330 

336 

340 

348 

-45 

321 

327 

332 

334 

335 

342 

348 

354 

362 

-50 

340 

343 

345 

350 

352 

357 

362 

365 

372 

-55 

356 

359 

361 

364 

368 

371 

376 

384 

392 

-60. 

381 

382 

386 

389 

394 

401 

412 

425 

439 

-65 

413 

416 

421 

427 

437 

447 

459 

473 

488 

-70 

464 

468 

475 

483 

490 

500 

510 

522 

533 

-75 

515 

519 

524 

530 

537 

545 

522 

558 

564 

-80 

554 

557 

561 

565 

570 

574 

578 

583 

588 

-85 

586 

588 

590 

593 

594 

596 

599 

602 

604 

^North  latitudes  positive,  south  latitudes  negative 
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Table  53--Contlnued 


Values  of  total  intensity  (F)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals 

of  geographic  latitude  and  longitude 


Geographic 

latitude 

In  degrees^ 


45 


Geographic  east  longitude  in  degrees 


50 


55 


60 


65 


70 


75 


80 


85 


+85 

552 

554 

556 

558 

558 

561 

562 

563 

564 

+80 

548 

551 

552^ 

556 

561 

564 

568 

571 

574 

+75 

542 

545 

550* 

554 

560 

566 

571 

576 

583 

+70 

530 

540 

548 

553 

560 

564 

569 

577 

583 

+65 

530 

537 

549 

555 

553 

564 

574 

582 

591 

+60 

520 

531 

542 

559 

552 

565 

574 

583 

591 

+55 

511 

519 

529 

539 

550 

559 

567 

578 

586 

+50 

500 

512 

522 

532 

542 

549 

555 

565 

571 

+45 

486 

494 

504 

513 

524 

530 

540 

552 

560 

+40 

474 

481 

489 

499 

508 

518 

526 

532 

538 

+35 

.   452 

462 

468 

475 

482 

490 

499 

505 

509 

+30 

435 

439 

448 

456 

462 

470 

475 

479 

486 

+25 

410 

418 

425 

433 

439 

446 

454 

457 

460 

+20 

390 

395 

400 

405 

413 

423 

428 

428 

432 

+15 

372 

378 

382 

389 

395 

401 

406 

410 

414 

+10 

356 

362 

366 

374 

380 

384 

389 

396 

402 

+  5 

346 

351 

357 

364 

370 

378 

385 

395 

402 

0 

348 

348 

351 

361 

368 

375 

386 

397 

408 

-  5 

351 

349 

353 

362 

370 

373 

392 

411 

420 

-10 

357 

352 

356 

367 

379 

382 

404 

425 

438 

-15 

350 

357 

365 

374 

385 

392 

417 

438 

455 

-20 

349 

360 

368 

380 

394 

406 

425 

447 

468 

-25 

344 

352 

364 

378 

394 

410 

433 

457 

479 

-30 

341 

350 

360 

372 

392 

413 

439 

466 

488 

-35 

344 

356 

366 

379 

398 

420 

448 

474 

493 

-40 

359 

368 

376 

390 

408 

432 

455 

476 

506 

-45 

369 

380 

391 

404 

422 

442 

461 

486 

516 

-50 

379 

385 

398 

414 

432 

452 

474 

494 

525 

-55 

402 

409 

425 

441 

459 

480 

499 

519 

535 

-60 

450 

461 

474 

485 

498 

512 

525 

537 

552 

-65 

501 

514 

527 

537 

545 

553 

561 

572 

583 

-70 

542 

551 

560 

567 

574 

582 

589 

598 

607 

-75 

570 

576 

582 

588 

595 

602 

609 

616 

621 

-80 

592 

596 

601 

606 

612 

618 

622 

626 

630 

-85 

608 

610 

614 

617 

620 

623 

625 

628 

631 

^North  latitudes  positive,  south  latitudes  negative 
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Table  53 — Continued 


Values  of  total  Intensity  (F)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals 

of  geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees* 


90 


Geographic  east  longitude  in  degrees 


95 


100 


105 


110 


115 


120 


125 


130 


+85 

,565 

566 

567 

568 

569 

569 

570 

570 

570 

+80 

574 

575 

576 

577 

578 

579 

579 

580' 

580 

+75 

586 

590 

610 

606 

600 

599 

598 

596 

594 

+70 

589 

595 

602 

608 

615 

619 

616 

608 

599 

+65 

599 

606 

611 

616 

619 

620 

620 

617 

604 

+60 

599 

604 

608 

611 

612 

612 

611 

605 

602 

+55 

596 

598 

601 

601 

601 

601 

598 

590 

582 

+50 

581 

586 

590 

592 

592 

590 

585 

582 

559 

+45 

567 

571 

573 

574 

572 

575 

564 

552 

529 

+40 

546 

548 

550 

549 

542 

543 

537 

523 

510 

+35 

517 

519 

523 

522 

518 

510 

501 

491 

483 

+30 

489 

492 

492 

490 

486 

481 

474 

464 

447 

+25 

463 

464 

464 

461 

457 

450 

444 

436 

426 

+20 

435 

438 

437 

434 

432 

427 

421 

412 

404 

+15 

416 

417 

416 

416 

412 

408 

403 

395 

390 

+10 

406 

410 

411 

407 

404 

399 

394 

389 

383 

+  5 

407 

409 

409 

407 

404 

400 

395 

390 

385 

0 

415 

420 

418 

417 

415 

412 

406 

402 

396 

-  5 

428 

438 

438 

437 

432 

429 

423 

419 

417 

-10 

450 

459 

458 

457 

457 

455 

450 

444 

442 

-15 

473 

482 

483 

487 

487 

485 

483 

481 

480 

-20 

487 

498 

508 

517 

517 

517 

516 

514 

512 

-25 

501 

522 

534 

542 

545 

545 

547 

552 

551 

-30 

514 

538 

554 

563 

569 

574 

573 

576 

578 

-35 

521 

544 

566 

574 

591 

596 

599 

601 

603 

-40 

533 

553 

574 

588 

600 

607 

614 

622 

623 

-45 

537 

554 

575 

600 

617 

626 

632 

636 

637 

-50 

540 

562 

588 

610 

629 

642 

654 

661 

661 

-55 

554 

578 

602 

624 

644 

652 

660 

669 

676 

-60 

573 

596 

618 

631 

638 

645 

656 

666 

680 

-65 

593 

614 

630 

638 

646 

652 

661 

671 

682 

-70 

615 

624 

633 

641 

649 

656 

664 

673 

681 

-75 

627 

632 

639 

647 

654 

660 

665 

670 

674 

-80 

633 

638 

644 

650 

655 

659 

663 

665 

667 

-85 

634 

636 

638 

641 

643 

645 

648 

648 

650 

aNorth  latitudes  positive,  south  latitudes  negative 
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Table  53 — Continued 


Values  of  total  intensity  (F)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals 

of  geographic  latitude  and  longitude 


Geographic 

latitude 

in  degrees^ 


135 


Geographic  east  longitude  in  degrees 


140 


145 


150 


155 


160 


165 


170 


175 


+85 

570 

570 

570 

571 

571 

571 

571 

570 

570 

+80 

580 

580 

580 

579 

578 

577 

576 

575 

575 

+75 

591 

588 

586 

584 

581 

578 

575 

573 

572 

+70 

587 

584 

582 

581 

578 

572 

568 

565 

564 

+65 

589 

583 

578 

573 

568 

558 

554 

554 

560 

+60 

587 

579 

570 

561 

552 

545 

536 

538 

537 

+55 

572 

564 

560 

551 

537 

527 

523 

508 

506 

+50 

548 

537 

531 

515 

497 

491 

483 

478 

477 

+45 

522 

516 

496 

483 

470 

461 

454 

449 

445 

+40 

497 

483 

469 

453 

442 

431 

424 

419 

418 

+35 

468 

452 

441 

425 

414 

406 

399 

396 

394 

+30 

437 

426 

412 

404 

392 

383 

377 

374 

371 

+25 

414 

402 

392 

384 

374 

366 

359 

356 

356 

+20 

393 

382 

373 

365 

356 

350 

345 

344 

344 

+  15 

381 

372 

362 

354 

350 

345 

341 

337 

335 

+  10 

374 

367 

361 

353 

348 

345 

340 

340 

337 

+  5 

377 

371 

365 

360 

354 

352 

347 

344 

343 

0 

390 

386 

380 

375 

370 

367 

362 

357 

354 

-  5 

413 

409 

402 

397 

393 

390 

386 

380 

377 

-10 

442 

437 

430 

427 

421 

416 

410 

405 

399 

-15 

476 

472 

467 

458 

454 

449 

444 

436 

430 

-20 

510 

510 

500 

495 

485 

482 

476 

470 

459 

-25 

544 

538 

533 

530 

523 

516 

506 

499 

492 

-30 

573 

568 

564 

560 

555 

544 

536 

531 

522 

'-35 

603 

600 

594 

589 

585 

573 

565 

557 

550 

-40 

626 

625 

620 

615 

611 

602 

592 

585 

576 

-45 

636 

640 

638 

637 

628 

622 

616 

610 

603 

-50 

657 

662 

654 

658 

648 

640 

639 

629 

621 

-55 

674 

673 

674 

679 

674 

670 

666 

658 

647 

-60 

682 

682 

685 

689 

687 

684 

682 

680 

674 

-65 

692 

700 

701 

702 

699 

696 

693 

688 

683 

-70 

687 

692 

697 

697 

696 

694 

689 

684 

678 

-75 

678 

680 

682 

682 

681 

680 

679 

678 

676 

-80 

669 

670 

670 

670 

668 

668 

667 

666 

663 

-85 

652 

652 

652 

652 

652 

651 

651 

650 

648 

^North  latitudes  positive,  south  latitudes  negative 
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Table  53 — Continued 

Values  of  total  Intensity  (F)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals 

of  geographic  latitude  and  longitude 


Geograpnic 
latitude 

Geograpnic  east  longitude  in  degrees 

in  degrees^ 

180 

185 

190 

195 

200 

205 

210 

215 

220 

+85 

570 

570 

570 

569 

569 

569 

568 

568 

567 

+90 

574 

574 

574 

575 

575 

576 

576 

578 

578 

+75 

570 

568 

569 

570 

570 

572 

574 

577 

580 

+70 

562 

560 

562 

563 

566 

567 

572 

577 

581 

+65 

559 

548 

548 

549 

556 

559 

564 

571 

577 

+60 

541 

539 

538 

539 

544. 

545 

555 

561 

567 

+55 

506 

509 

511 

514 

520 

528 

537 

545 

554 

+50 

476 

479 

479 

485 

491 

503 

514 

527 

538 

+45 

444 

449 

453 

460 

470 

479 

487 

497 

513 

+40  ■ 

420 

422 

426 

434 

442 

451 

463 

474 

486 

+35 

392 

394 

400 

408 

417 

428 

439 

448 

462 

+30 

374 

376 

381 

386 

394 

406 

415 

426 

438 

+25 

357 

361 

366 

369 

376 

382 

390 

400 

410 

+20 

344 

346 

349 

353 

358 

364 

371 

379 

387 

+15 

335 

335 

338 

343 

347 

351 

357 

360 

366 

+10 

336 

335 

336 

338 

339 

341 

345 

348 

350 

+  5 

341 

340 

339 

339 

338 

337 

338 

339 

340 

0 

352 

349 

346 

343 

340 

339 

336 

336 

336 

-  5 

374 

370 

364 

359 

353 

346 

341 

338 

334 

-10 

394 

388 

382 

374 

365 

360 

354 

348 

342 

-15 

422 

413 

405 

396 

387 

380 

372 

364 

356 

-20 

451 

440 

432 

422 

408 

402 

392 

386 

378 

-25 

482 

472 

460 

448 

439 

429 

420 

411 

404 

-30 

510 

501 

491 

478 

467 

460 

447 

437 

428 

-35 

542 

531 

519 

507 

496 

486 

476 

465 

456 

-40 

564 

555 

543 

523 

512 

509 

502 

492 

488 

-45 

589 

581 

572 

567 

546 

538 

534 

529 

520 

-50 

614 

609 

600 

594 

585 

573 

562 

552 

544 

•  -55 

638 

627 

626 

620 

608 

600 

591 

582 

570 

-60 

667 

656 

647 

639 

631 

626 

622 

613 

603 

-65 

674 

666 

659 

652 

647 

643 

636 

629 

620 

-70 

671 

665 

660 

655 

650 

646 

641 

634 

627 

-75 

672 

666 

662 

657 

654 

651 

647 

640 

632 

-80 

663 

660 

658 

657 

654 

653 

648 

639 

634 

-85 

646 

645 

643 

641 

638 

635 

633 

631 

628 

*Nortn  latitudes  positive,  south  latitudes  negative 
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Table  53 — Continued 

Values  of  total  intensity  (F)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals 

of  geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

225 

230 

235 

240 

245 

250 

255 

260 

265 

+85 

667 

567 

566 

565 

564 

563 

563  , 

562 

561 

+80   . 

580 

580 

580 

579 

578 

577 

575 

573 

572 

+75 

■  582 

585 

587 

587 

586 

585 

585 

583 

582 

+70 

585 

589 

592 

594 

594 

592 

589 

587 

584 

+65 

583 

590 

594 

598 

602 

604 

603 

601 

598 

+60 

578 

588 

596 

602 

608 

610 

611 

612 

617 

+55 

566 

574 

585 

595 

603 

611 

613 

616 

617 

+50 

548 

561 

572 

582 

592 

600 

605 

608 

611 

+45 

523 

536 

551 

563 

572 

578 

586 

597 

595 

+40 

502 

515 

527 

539 

550 

560 

563 

570 

577 

+35 

472 

486 

500 

507 

522 

532 

541 

550 

555 

+30 

446 

461 

473 

483 

488 

503 

511 

519 

527 

+25 

420 

4S0 

442 

451 

463 

476 

498 

487 

493 

+20 

394 

402 

413 

420 

429 

444 

451 

459 

462 

+15 

372 

377 

384 

391 

399 

409 

419 

427 

428  ■ 

+10 

353 

358 

362 

366 

371 

378 

383 

389 

394 

+  5 

341 

344 

347 

349 

351 

354 

358 

363 

365 

0 

335 

333 

331 

331 

333 

338 

339 

541 

341 

-  5 

332 

328 

327 

523 

323 

326 

326 

324 

323 

-10 

339 

333 

329 

324 

322 

322 

317 

315 

312 

-15 

352 

345 

337 

332 

329 

323 

318 

315 

310 

-20 

368 

360 

354 

349 

345 

356 

327 

321 

313 

-25 

390 

380 

375 

368 

361 

352 

344 

334 

324 

-30 

419 

409 

399 

391 

384 

375 

364 

354 

341 

-35 

448 

438 

428 

418 

411 

401 

389 

378 

363 

-40 

476 

468 

459 

448 

439 

424 

416 

403 

384 

-45 

507 

496 

488 

481 

469 

457 

446 

430 

407 

-50 

534 

523 

515 

507 

496 

484 

470 

449 

441 

-55 

562 

556 

550 

543 

531 

516 

501 

488 

470 

-60 

596 

587 

579 

577 

563 

548 

527 

511 

496 

-65 

610 

600 

590 

580 

568 

557 

544 

527 

514 

-70 

620 

610 

600 

590 

580 

567 

556 

546 

533 

-75 

624 

616 

607 

599 

590 

582 

574 

564 

555 

-80 

628 

624 

616 

611 

605 

597 

591 

586 

579 

-85 

625 

623 

620 

617 

613 

610 

606 

603 

600  • 

^North  latitudes  positive,  south  latitudes  negative 
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Table  53 — Continued 

Values  of  total  Intensity  (F)  of  magnetic  field  for  1945 

expressed  in  100-gamma  units,  for  5-degree  intervals 

of  geographic  latitude  and  longitude 


Geographic- 

Geographic  east  longitude  in 

degrees 

latitude 
in  degrees^ 

270 

275 

280 

285 

290 

295 

300 

305 

310 

+85 

560 

559 

558 

556 

554 

553 

551 

549 

548 

+80  ■ 

569 

568 

563 

560 

557 

554 

553 

549 

546 

+75 

580 

577 

574 

569 

565 

561 

555 

549 

544 

+70 

581 

579 

576 

574 

572 

567 

564 

558 

550 

+65 

594 

589 

584 

580 

582 

577 

568 

560 

548 

+60 

611 

603 

594 

586 

582 

572 

562 

554 

546 

+55 

612 

606 

599 

591 

583 

576 

562 

551 

541 

+50 

609 

604 

597 

588 

580 

570 

556 

543 

541 

+45 

598 

596 

587 

581 

571 

559 

548 

535 

521 

+40  ■ 

579 

577 

575 

568 

556 

545 

534 

516 

505 

+35 

557 

556 

551 

546 

538 

524 

513 

495 

484 

+30 

530 

530 

528 

525 

516 

504 

495 

478 

463 

+25 

498 

499 

498 

495 

488 

481 

474 

458 

443 

+20 

467 

470 

466 

469 

463 

454 

441 

432 

419 

+15 

430 

433 

436 

435 

428 

425 

414 

408 

394 

+10 

398 

400 

403 

401 

400 

396 

386 

380 

369 

+  5 

369 

372 

372 

370 

569 

364 

360 

352 

344 

0 

338 

345 

344 

543 

340 

342 

332 

324 

318 

-  5 

324 

323 

320 

317 

313 

309 

305 

299 

293 

-10 

312 

308 

303 

299 

294 

289 

284 

278 

275 

-15 

303 

297 

291 

286 

279 

273 

268 

264 

260 

-20 

304 

296 

288 

279 

272 

265 

260 

254 

253 

-25 

313 

302 

290 

280 

272 

263 

257 

251 

248 

-30 

327 

313 

299 

286 

276 

267 

259 

252 

249 

-35 

344 

328 

311 

297 

285 

276 

267 

259 

255 

-40 

364 

349 

328 

315 

304 

293 

284 

276 

270 

-45 

,390 

376 

359 

344 

328 

316 

305 

300 

294 

-50 

421 

402 

386 

373 

358 

346 

335 

327 

321 

■  -55 

453 

437 

420 

406 

393 

379 

371 

362 

355 

-60 

478 

466 

451 

440 

430 

421 

411 

402 

396 

-65 

499 

485 

474 

465 

459 

457 

448 

441 

437 

-70 

521 

509 

499 

491 

485 

480 

478 

476 

474 

-75 

546 

536 

528 

521 

516 

512 

509 

507 

507 

-80 

573 

567 

561 

556 

552 

549 

546 

545 

543 

-85 

597 

595 

591 

590 

588 

586 

584 

583 

582 

^North  latitudes  positive,  south  latitudes  negative 
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Table  53 — Concluded 

Values  of  total  intensity  (F)  of  magnetic  field  for  1945 
expressed  in  100-gamma  units,  for  5-degree  intervals  . 
of  geographic  latitude  and  longitude 


Geographic 
latitude 

Geographic  east  longitude  in  degrees 

in  degrees^ 

315 

320 

325 

330 

335 

340 

345 

350 

355 

+85 

548 

546 

545 

543 

542 

540 

539 

538 

537 

+80 

■  542 

:  537 

533 

530 

526 

523 

521 

522 

523 

+75 

538 

533 

528 

524 

520 

518 

518 

520 

523 

+70 

543 

535 

529 

522 

518 

516 

514 

514 

514 

+65 

538 

530 

526 

522 

516 

512 

507 

504 

504 

+60 

537 

527 

519 

511 

507 

502 

495 

491 

491 

+55 

530 

521 

,   512 

503 

495 

490 

486 

483 

482 

+50 

518 

511 

503 

495 

483 

474 

472 

468 

466 

+45 

504 

494 

484 

477 

468 

462 

460 

458 

454 

+40 

492 

477 

465 

463 

455 

449 

444 

436 

433 

+35 

468 

4^4 

445 

438 

430 

425 

420 

416 

416 

+30 

450 

436 

424 

413 

404 

402 

398 

395 

398 

+25 

426 

413 

397 

387 

378 

377 

374- 

376 

372 

+20 

405 

388 

376 

369 

360 

355 

350 

347 

351 

+15 

380 

369 

357 

349 

341 

336 

332 

330 

333 

+  10 

360 

347 

337 

329 

323 

318 

316 

314 

317 

+  5 

333 

324 

315 

303 

306 

303 

303 

304 

306 

0 

310 

■  301 

295 

292 

291 

291 

295 

298 

303 

-  5 

288' 

283 

278 

279 

279 

282 

286 

287 

297 

-10 

272 

266 

268 

268 

272 

278 

279 

285 

297 

-15 

257 

256 

259 

261 

265 

271 

275 

283 

292 

-20 

252 

253 

252 

255 

261 

268 

274 

280 

291 

-25 

248 

249 

249 

254 

260 

268 

273 

281 

290 

-30 

247 

■248 

251 

253 

260 

268 

275 

283 

291 

-35 

255  ' 

254 

255 

259 

263 

272 

279 

288 

295 

-40 

265 

265 

266 

270 

273 

279 

289 

294 

301 

-45 

290 

286 

288 

291 

294 

298 

304 

308 

313 

-50 

.317 

315 

314 

315 

317 

319 

322 

327 

333 

-55 

350 

345 

341 

339 

340 

341 

345 

550 

354 

-60    , 

388 

384 

380 

376 

375 

375 

376 

378 

379 

-65 

431 

427 

424 

419 

415 

413 

412 

413 

412 

-70 

474 

471 

468 

465 

462 

460 

459 

459 

461 

-75 

506 

506 

506 

506 

506 

507 

507 

509 

510 

-80 

542 

542 

543 

543 

545 

545 

546 

549 

551 

-85 

582 

581 

580 

580 

580 

582 

583 

584 

585 

North  latitudes  positive,  south  latitudes  negative 
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FIGURES    144  -  150 

Charts  of  the  Earth's  main  field  for  1945 

Figure  Page 

144(A)-(Q).   Declination 473 

145(A) -(Q).    Horizontal  intensity 490 

146(A)-(Q).   Vertical  intensity 507 

147(A)-(C).   Inclination 524 

148(A)-(C).    North  intensity 526 

149(A)-(C).    East  intensity 528 

150(A)-(C).    Total  intensity 530 
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FIC.  144(B)—  THE   GEOMAGNETIC    DECLINATION    IN   DECREES   OF  ARC   FOR    1945 

474 


FIG.  144(C)—  THE    GEOMAGNETIC    DECLINATION     IN    DECREES    OE   ARC    FOR    1945 
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FIC.I4.4.(d)-THE   geomagnetic   DECLINATION    IN    DEGREES   OF  ARC   TOR    1945 
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FIG.  144(e)— THE     GEOMAGNEriC    DECLINATION     IN    DEGREES    OF    ARC    FOR     1945 
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FIG.  144(F)—  the     geomagnetic     DECLINATION      IN     DEGREES    OF  ARC    FOR    1945 
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FIG.  144(G)- THE    GEOMAGNETIC   DECLINATION    IN    DEGREES    OF   ARC    FOR 
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130° 
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FIG.  144(H) -THE    CEOMACNETIC    DECL  IN  AVION    IN    DEGREES    OF  ARC    FOR     1945 
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FIG.  I44(l)-THE    GEOMAGNETIC     DECLINATION     IN    DEGREES    OF   ARC 
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270° 
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300"  310°  320"  330°  340"  3  50° 

FIC.  l44.(j)  —  rHE     GEOMAGNETIC    DECLINATION     IN    DEGREES    OF   ARC    FOR     1945 
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riC.  I44(k)—THE    GEOMACNEriC    DECLINATION     IN    DEGREES    OF    ARC    FOR      1945 
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FIG.I44{L)  -THE    CEOMACNEriC    DECLINATION     IN    DECREES   OF   ARC    FOR     1945 
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160°  170°  180°  190°  200°  210° 

FIG.  I44{m)-THE     GEOMACNETIC     DECLINATION      IN     DEGREES     OF    ARC     FOR      1945 
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230° 


260° 


FIG.  I44(N}  —  THE     GEOMAGNEriC     DECLINATION      IN     DECREES    OF  ARC    FOR    1945 
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300°  110°  320°  330°  340"  350" 

FIG.  144(0)- THE   CEOMACNET/C     DECLINATION    IN    DECREES    OF   ARC    FOR     1945 
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FIG.  l44{P)  —  rHE    GEOMAGNETIC     DECLINATION     IN    DEGREES    OF    ARC    FOR    1945,      NORTH    POLAR     REGION 
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FIG.  I44(Q)  —  THE:    CEOMACNEr/C    DECLINATION     IN     DEGREES    OF   ARC    FOR     1945,     SOUTH    POLAR      REGION 
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FIG.  145  {P]-THE  GEOMAGNETIC  HORIZONTAL    INTENSITY  IN   CCS-UNIT  FOR   1945,  NORTH  POLAR     REGION 
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FIG.  145   (Q]-TH£   geomagnetic    HORIZONTAL    INTENSITY   IN  CGS-UNIT  FOR  1945  ,   SOUTH    POLAR   REGION 
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FIG.  146(h)— THE    GEOMAGNETIC     VERTICAL      INTENSITy     IN    CGS-UNIT    FOR    1945 
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FIG.  l46(M)-rHE    GEOMAGNETIC    VERTICAL     INTENSITY    IN    CGS-UNIT    FOR     1945 
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FIG.  l46{N)—rHE    GEOMACN'ETIC     VERTICAL     INTENSITY     IN    CGS  -  UNIT    FOR     194^ 
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F/C.  I4S(PJ-TH£    GEOMAGNETIC    VERTICAL     INTENSITY    IN    CCS-UNIT   FOR     1945,     NORTH    POLAR    REGION 
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FIG.  146(a)  — THE    GEOMAGNETIC    VERTICAL     INTENSITY     IN    CCS-UNIT    FOR    1945,    SOUTH    POLAR    REGION 
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